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ABSTRACT 1

Questionnaires with over 400 items were administered

to key teachers of the 1982 Search for Excellence in Science.

Education programs. It was hoped to compare the characteristics of
teachers of exemplary programs with those possessed by teachers in
general. Results are presented under the following headings: (1)

qualifications of science teachers; (2) factors affecting o
instruction; (3) teacher knowledge and attitudes toward science; (4)
instructional techniques and classroom activities; (5) sources of
information concerning new developments in education and science; and
(6) experience with selected federally funded science materials.
Results indicate that key teachers of exemplary programs when
compared to teachers in general are older, have more teaching

experience, and are more likely to have graduate degrees and recent

experience with college credit courses. They are more likely to find
other teachers, inservice programs, professional organization

S¥oSEErYeTrLTT s — % ——

meetings, and journals as sources of information: In addition to

rating themselves as "very well .gualified,” they cite few problems

with materials, facilities, or space. Their curricula tend to be

locally developed, and they use more hands-on manipulatives and

laboratories and lecture less than teachers in general. It is

suggested that these and other findings provide the rudimentary
elements to start the process of designing a model of excellence in

science education. (Forty-one data tables are included in
appendices.) (JUN)
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PROLOGUE: A NEED FOR MODELS AND UNDERSTANDING

While we read often of problems in our schools and we have seen many

case studies and reports of current teaching practices; we have few real-
world models of excellence 1in science education. The Search For

Excellence In Science Education; sponsored by the National Science

Teachers Association and funded by the National Science Foundation; seeks
to provide examples which are more than models of excellent programs. We

hope to provide models of change; innovation; maintenence; and program
evolution as well. o
Although many exemplary 7Programs are described in the Focus On

Excellence series; many questions have been raised about teachers who

inspired, created; and maintain these exemplary science programs. What

are the characteristics of these teachers and how do they compare to

sc1ence teachers in general? We have been asked th1s many t1mes. We hopé

these _programs. )
Preservice teacher educatlon programs in genera1 do not appear to be
prbperly,preparlngiour,new teachers. This lack of adequate preparation )
for teaching may also be related at least in part to a lack of dppropriate
programs will

classrbbm mbdéls. Perhaps science teacher preparatiotn

ﬁérﬁ. Then, we can des1gn our preservice and inservice programs to
cap1ta112e on these proven attr1butes. o
These exemplary programs neither exactly model the desired state. of

science educatIon nor do the teachers always employ the most appropriate

teachxng strategies as described by the Project Synthesis research team.

But, further research to identify more precisely the influence of various

behaviors on learnxng combined with the knowledge gained from these

exemplars must surely lead to a state of science education vastly improved

over the typical situation described in the NSF Status Studies of 1978.
Ronald J. Bonnstetter

(This monograph is based on the unpub11shed doctoral dissertation of
Ronald J. Bonnstetter; Characteristics of Teachers Associated with an
Exemplary Program Compared with Science Teachers in General; 1983;

University of Iowa)
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A CRISIS IN SCIENCE EDUCATION

.~ "For the first time in the history of our country, the
educational skills of oné geieration will not Burpsss; will not

equal, will not even approach, those of their parents."

A Nation At Risk; p. 11

The f1nd1ngs of the National Commlsslon on Excellence In Educat:on

indicate that few of the most academ1ca11y able students are enterxng
tedchiﬁg, teacher preparatlon _programs are 1nadequate, the working

serious _shortage of teachers ;n key f1e1ds. The shortage of gcierce and
mathematics teachers may well be the most serious of all. The Comm:ss:on

in 1981 surveyed 45 states and found teacher shortages for mathematics in

43, shortages of earth science teachers in 33 states, and shortages of
physics teachers in éevery state. The f1nd1ngs also show that half of the

newly employed mathematics, scierice, and Engllsh teachers are not

qualified to teach these subJects and, at present, less than one~third of

the high schools in the United States offer physics which is taught by a

qualified teacher. Paul Hurd, addressing the National Academies of

Scierce and Engxneerxng €onvocation on Science and Math Precollege Educa-

tion, stated: "We are raising a new generatlon of Americans that 1is

sc1ent1f1ca11y and technologI,aily illiterate."

Goodiad, after visiting over 1000 classrooms; pa1nts a dismal view of

todaysrischoqlg (1983). The dominant teaching procedures he. encountered
inctuded: lecturing, monitoring seatwork; and quizzing with teacher-

centered lecture the single most prevalent c1assr00m activity. Sltuatlons

almost completely lacking were student-to-studeat interaction, small

cooperatxve student work groups; or any attempt at alternative dpproaches
to educat10na1 goals.

tested all placed an empha51s on 1earn1ng by reca11 fiot oni inquiry. The
probiems extended well beyond curriculum and tedcliirig stategies and even
affected the attitudes of teachers and students alike. In schools that
were bércelved as least satisfying, Goodlad found teachers frequently
expressing frustration with the administration and viewing the building
prtnc1pa1 as unsupportive. In contrast,. "Teachers often respbnd eagerly
to alternative methods of teaching when they are given support, encourage-—
ment and protection" (p. 553).

Yager (1983), in a presentation to the AAAS National Conference,

bréseﬁted a cbﬁpilatibﬁ of recent research findings he felt were signs of
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Nearly all science teachers present" scierice via lectures und/or

question and answer techniques; siich lectufes and question/answer
periods are based upon the information that exists in textbooks
chosen.

Over 90 percent of the science teachers view their goals for

teach1ng in connectlon with spec1f1c content, further; these goals

are static, i.e. seldom changing, givens.

bver 90 percent of ali science tsachers use a textbook 95 percent

of the time; hence the textbook becomes the course outline; the

framework, the parameters for student”s experience; testing; and a

world view of science:

Laboratories are largely verification of what students have been

told in class or what they have read in textbooks; there is ]1tt1e

evidence that students ever experience one real 'experiment"

throughout the school program.

Paul Dehart Hurd has stated that students today have not had direct
experience with science. By experience he means experiencing and experi-

mentinggﬁi§rangye1nii51?§;) feels that many students graduate without a
single experience with even one real scientific experiment. The National

Assessment of Educational Progress (NAEP) data for 1977 and 1981 support

these conclusions as well.
NAEP for both years revealed only half of 17 year olds have ever read

a science article in a newspaper or maga21ne when not required while oniy
a th1rd have ever read a book about sc1ence or sc1entlsts. More than haif

half find the th1ngs stud1ed in science 1nterest1ng. Seventy percent say

science classes make them feel unsucessful, half say scxence classes make

them feel uncomfortable, and slightly more than half say science classes

make them feel stupid. S
These same 17 year olds more than half the time say they seldom or

never get to choose topics to study and 75% say they never choose the way

they want to learn science: Most say they never select the order of

sc1ence top1cs studied and half feel they are never permlted to work at

It is obv1ous that students have feelings as negatlve about science

ciasérbbms as those Goodlad himseif had after visiting 1016 classrooms.

Is it surprising that few students take optional science cdurses OF

1nd1cate an 1nterest in science careers? Certainly; we would expect such

rnegative views of science and science teaching to lead to dec11n1ng test

scores. A } . .
tf we are ever to solve this dilemma and truly achieve science
11teracy for the general populatlon, we must have, as Goodlad suggests,

appropriate classroom models and a supporting and encouraging atmosphere

for learning science.



PROJECT SYNTHESIS

In searching for these appropriate models, 23 American science
educators developed criteria for a new science education framework.

Project Synthesis examlned the status of precollege science educatioa and

synthesized both an '"actual” and a '"desired"” condition for science

educatiori. In analyzing the actual state, the synthesis effort tied

tbgéther four exterisive studles, each from a different perspective;

providing a comprehensive plcture of the actual state of science

education. These data bases include three NSF funded studies and one

Office of Education project: By studying foundation reports, societal

indicators, and philosophical art1c1es, the Project Synthesis research

team 1dent1f1ed valid directions for science education:

The first of the NSF studIes summarized the publlshed and unpubllshed

gciernice educatlon literature in "The Status of Pre- College Science;

Mathematics and Social Science Education: 1955-75" (Helgeson,et al, 1977).

The second study was conducted at the Research Triangle Institute and

directed by Iris Weiss (1978): Her fiationat; random, stratified survey of

administrators, suUpervisors, teachers and other school personnel gathered

information concerning curr1cu1a, course offerings; teaching methods;

enrollmenits, individualized mater1als, teaching assignments,; support
services and demographlciilnfor@atlon about teachers . and teachlng
practicess The third, '"Case Stg@regixn Science Education"; was an _in-

depth-study of what goes on in science classrooms as reported by trained

ethnographic researchers who spent significant time in 11 school districts

(Stake and Easley, 1978): The National Assessment of Educational Progress

served as the fourth component of this comprehen51ve picture of science

education: The NAEP data offered insights into science knowledge, skills,

attitudes and educational experiences of pre—college students.

A RESPONSE TO THE CRISIS: A SEARCH FOR EXCELLENCE

"It is our duty to do one of two th1ngs, e1ther to ascertexn
the facts; whether by seeking or by personal discovery, or, if

this is impossible, to select the best and most dependable theory

which human intelligence can Bupply, and use it as a raft to ride
the seas of life." (from Plato”s Phaedo)

Wh11e the actual state of science edueatlon seemed bleak as described

by these studies; we_were convxnced that excellent teachers; programs; and

schools _existed. _ Our desire for evideiice of exeellent and appropriate

models 1ed to the 1982 Search for Excellence in Science Education.

Sponsored by the National Sciertce Teachers Association and the University
of 1Iowa Science Education Center and funded by the National Science

Foundation, the Search for Excellence in Science Education 7$teer1ng

Committee was charged with the responsibility of identifying exemplary
pre-college science programs. S o
The 1982 search focuseqignie;egentary science,; .biology,;. physical

science, science as inquiry,; and science/technology/society. Criteria for

the Search For Excellenceiwere derived from the desired condition goals of
Project Synthesis. The Council of State Science supervisors endorsed the



Q

ERIC

Aruitoxt provided by Eic:

effort and was a fultl partner in this _program: With their help; a Search

for Excellence committee was formed in each state, headed frequently by

the state science consultants State cha1rs announced the program in each

state and processed all nominations in an effort to Identlfy science

programs which most closetly approached the desired state criteria. One

hundred sixty-five nominations of excellence were made throughout the

United States; Members of the Project Synthesis research team then

analyzed these nominations and identified fifty programs that best met the

established crIter1a. B1oIogy,7sc1ence/technology]soclety, and science as

inquiry each had ten exemplars chosen: Eight physical science and twelve

elementary programs completed the field of fifty.

Key teachers for each exemplary program were identified by the

contact person and requested to complete and return an extens1ve question-

of professional 1nvolvement and views of science. 7A total of 216 Rey
teachers from the 50 exemplar programs were identified and used in this

speciai study of teachers. Comparlsons of these key teachers to science
teachers in general were made using data reported by Iris Weiss in
1978 (see appendix 1, page #45).

_ These exemplary programs and their teachers represent 8 ready data

pool descr1b1ng someé of the best science programs im the natlon. These
data should aid in determlnlng what program and teacher characteristics

lead to success. Until educators can ascertaln dlBtlnCt cause and effect

relatlonshlps in sucessful classroom 1nstructlon, we must identify and

model the best and most successful programs and teachers.  Although this

study in no way 1mp11es that teachers of exemplary programs are themselves

exemplary, the substantlal difference between the characteristics of these
tedchers and scienice tedchers in general correlates with and helps explain

many exemp ary program characterlstlco. Wxthout a doubt; classroom

Descrlbxng characteristics of key teachers of exemplary programs

represents a major compomnent which must be documented if we hope ever to

prOV1de a path to excellence in science educatlon. The contlnﬁéd

program 7and student descriptions will lead to greater ‘understanding and
insight into the teaching-learning environment. Such documented evidence

willi have considerable bearing on future research; teacher education
programs; curriculum development; and college science teaching.
The data collected are not intended to be prescriptive. a*her, we

hope théy are déscriptiVé of good practice - but; the descr1ptlons
expected to create,excellence.i Each behav1or descr1bed is 1nfluenced by
the educational environment, the physlcal setting, and oy the values and
expectations of the entire school community. Excellent programs were

deslgned by teachers and admlnlstrators w1th a concern for the total

In addition, the teacher effect on student learnlng can not be
attrlbuted to any one factor, but 1nvolves the interaction of many of’
these same factors. Descr1b1ng and 1m1tat1ng teaehers of exemplary

10
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THREE QUESTIONNAIRES

Questionnaires with over 400 questions provided information to answer

six major questions. In answering some of these questions characteristics

of teachers of exemplary programs were compared to those possessed by

teachers in general. We asked:

,,,,,,,,,

1. How do qua11f1cat10ns and fieed for 3531stance of teachers 6f

3. To what degree do teachers of exemplary programs diSﬁiéy a

knowledge of the nature of science? What attitude toward science
do they display?
4. How do the methodologies and classroom activities used by

teachers of exemplary programs compare with those used by other
science teachers?

5. How do primary sources of information concerning new developments

in education and scierice for teachers of exemplary programs

compare tO sources used by science teachers in general?

6. How does experience vith selected science curriculum materials

among teachers of exemplary programs compare to the experience of
other sciefice teachers?

7 Key teachers completed three questionnaires. The first was identical
to a questionnaire developed by Iris Weiss at the Research Triangle

Institute: These key teacher characteristics were compared with the

national norms developed by the Research Triangle Institute for its Report

of the 1977 National Survey of Science, Mathematics and Social Studies

Education (Weiss, 1978). Her multistage, stratified random sample status

study of every K-12 science teacher in the United States and the District

of €olumbia prov1ded information on classroom materials and practices as

well as teacher characteristics. The Weiss component of the instrument

used in this study was supplemented by the addition of a series of
questlons related to teachers and their programs. The supplemental

questions; designed by several Proaect Syiithesis researchers, provide

additional information needed for a more complete picture of the exemplary

programs. and their teachers. A third and final questionmaire,; the

Scientific Attitude Inventory (SAI), (Moore and Sutman, 1970); was

administered to assess teacher understandlng of the nature of science as

well as their 1nd1V1dua1 views of scierice and both positive and negative

scientific attitudes. o
Questionnaires were sent to contacts of all exemplary programs with a

letter describing the process to be followed in identifying key teachers

and requesting that completed questiomnaires be returned. Key teachers

11



were defined as "those teachers teaching the program as intended: The

smaller programs, composed of one class or housed in one building,; were

asked to have each key teacher complete a questIonnaIre. The number of -
key teachers selected for the larger programs was based on size. For
Ekéﬁble, _the Stones énd Boneé ﬁrogréﬁ of Los Anéeiéé ﬁnifled School

surveys were returned; Jefferson County Colorado returt :d 23 of the 20 to
30 surveys requeBted' and the school contact for the Ames Elementary

Program, 1ocated in seven d1fferent buildings with 79 teachers; was asked
to 1dent1fy between seven to ten key teachers for use in the survey of

teachers. Ultimately nine Ames teachers comipleted guestlonnalres.

Also; suryéy data were supplemented by examIn;ng a portion of the

original nomination material inciuding the nomination qhtstzonnalre. The

Likert scaled nomination questionnaire was designed to examine program
focus in response to specific aspects of the Project Synthesis desired
state. A set of questions was developed for each program area based on
the corresponding desired state goals. o
The data gathered for this study represent zll key teachers of the

1982 Search for Excellence in Science Educationi programs. This data

gathered from key teachers is presented as a percentage of the total The

primary comparison data, from the Report of the 1977 National Survey of

Science, Mathematics, and Social Studies Education, also represent - a

populatlon——ali science teachers in the United States: Any difference in

response between the two populatlons has the potentlal of be1ng

significant: Therefore the use of response percentages is muoch more

appfoﬁilate than classical tests for significance: All items of the

questlonnalre have been analyzed by grade level and program area and

responses for The Scientific Attitude Inventory were analyzed by gender as

well.
RESULTS AND DISCUSSION
Qualifications of Science Teachers

How do qua11f1catlons and need for asslstance of teachers of

~ Teachers were 4adsked to give their perceptions of their personal
quallflcatlons for teaching their present courses and to provide insights
into various aspects of teaching in which they felt a need for additiomnal
assistarce. Whetiever possible comparisoins are made with other @vailable
survey data. Data tables have been included in the appendlces for
refererice purposes.

Teacher Characteristics

- It is Interestlng to note the 51m11ar1t1es as well as the d1fferences
that exist between the Search for Excellence in Science Education (SESE)

12



teachers and the national teacher data national sample (NS) collected by

the Research Triangle Institute. One of the first similarities can be
found by comparing teacher gender at both the elementary and the secondary
level. Secondary level SESE gender composition is almost identical to the

national ssmple while the SESE elementary programs inctuded a slightly
larger male component.

NS K-6 SESE K-6 NS 7-12 SESE 7-12

MALE 17 26 68 69
FEMALE 83 7% 32 31
Totai 839 114 832 102

A number of questions related to teaching experience indicate  that

SESE teachers have had more teaching experience than found in the national

sample: Data indicate that SESE teachers have spent a substantial period
of time teaching in their preésent position. The SESE elementary teachers

have spent almost ten years in their present school district and their
secondary counterparts have remained stable for 14 of their 16.5 years of
teaching. SESE secondary teachers have spent more time in _their present

job than the average teacher included in the national sample has spent on
an entire career (see appendix 2, page 45).

Undergraduate Educational Preparation
A 1large number of SESE secondary teachers. completed their under-
graduate degrees without obtaining teaching certification. Eleven percent

of the elementary teachers and 29 percent of the SESE secondary teachers

originally did not prepare for teaching: Many of the secondary teachers

that did not originally obtain undergraduate certification graduated with
degrees from science departments. In many cases these people spent time
working in science-related fields prior to entering the educational realms
This non-teaching science-related experience of the secondary teachers may
partially explain why their average age (42) is somewhat higher than
expected based on total years of teaching. No. comparative data are
available to indicate whether this professional involvement outside of

education is unique to the SESE programs.

Percent of Teachers o

,, Other

Elementary  Secondary _than
Education Edication Education

SESE k-6 (N= 113) 84 5 11

SESE 7-12 (N= 102) 3 67 29

13



Percent With Degrees Beyond Bachelor’s

Weiss found what was considered sizable numbers of teachers having

earned one or more degrees beyond the bachelor”s: However; our findings

indicate that the SESE teachers are even more likely to hold advanced

degrees than the national sample:

NS K-6 SESE K=6 NS 7-12 SESE 7-12
29 54 52 76
N= 840 114 832 102

Percent With College Science Concertration

| The trend of more secondary teachers holding advanced degrees than

elementary teachers is the case in both surveys. Data show that 68

percent of the advanced degrees held by SESE secondary teachers represent

a sc1ence concentratlon while only 11 percent of the elementary teachers

Undergrad Graduate
SESE K-6 (N= 113) 17 11
SESE 7-12 (N= 102) 93 68

Over 80 percent of the sevondary SESE teachers have ééhbiéié& more

science courses than is required for most undergraduate science degrees

(see appendix 3, page 46). In addition, 47 percent of the secondary and

65 percernt of the elemeritary SESE teachers have taken a college course for
credit within tlie last two years.

NS K-6 SESE k-6 NS 7-12..-'SESE 7-12

cations to teach major subjects is compared aga1nst the national sample.

The most 81gn1f1cant dlfference 1s found 1n the sc1ence catégbry; ) While

a weakness. The ent1re elementary Search for Excellence group perce;yed
themselves as being better qualified in all four major Bubject matter

areas than did the national sample (see appendix &, page 46). A feeling
of adequacy also is present among Ssecondary SESE teachers. While 13% of

(=Y
ey
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the NS secondary teachers feel unqualified, only five percent of the SESE

secondary teachers is teaching a course where they feel unqualified. The

national survey Indlcated that teachers who perceived an inadequacy in one

of their present courses were referring to science classes and not courses

belng taught outside their field. The SESE teachers also referred to

science related courses, The areas of inadequacy mentioned by SESE

teachers include courses in physics; computer math, advanced biology and

medical technology (see appendix 5, page &47).
Professional Involvement

Over three—fourths of the secondary and over a third of the

elementary SESE teachers has attended at least one. nat10na1 profe551ona1

meeting in the last ten years. The majority of the SESE teachersr are

reiatxvely current in their attendance at national science related
meetings. Only the teachers of science as inguiry programs stand out for

their lack of involvement in nat10na1 science-related meetings. But, this

subgroup does include _one elementary program and several programs from
econ0m1ca11y poor _ school systems (see appendix 6 and 7, pages 47, 48).

The survey data_indicate a tremendous professional involvement among

the SESE teachers. Five percent of the elementary and 21 percent of the
secondary exemplary program teachers are involved in science clubs (see

appendix 8, page 48). A large percentage also have coaching

respon91b111t1es. Over one-third of the SESE teachers indicated

involvement in other extra-cirricular a551gnments. These include student

council, math teams, and work with gifted and talented programs: In

addition to these extra-curricular assignments, 72 percent of the
éeééndary ‘teachers made presentations to local science teacher meetings

and inservice functions. Fifty-two percent of the secondary SESE teachers

also made gresentatiéns at state, regional or national science teacher

meetings. Involvement in making profe551ona1 presentations extends across

all five of the secondary programs. The elementary SESE teachers have

also made profe551onal presentations but to a lesser extent (see appendix
9 and 10, page 49):

Needs for Assistance

The quest1onna1re included a list of areas and asked the teacher to

specify for each whether they (1) usually do not need assistamce; (2)
would 1like assistance from a resource person but receive little or none,

or (3) perceive a need for assistance and receive adequate assistance.
Appendix 11; page 50; compares the elementary SESE teachers against the

national sample while append1x 12, page 51, presents the secondary needs

comparison. _
The area of greatest need stated by the national sample at all tevels

includes learning new teaching methods, obtaining information about

instructional materials, implementing discovery/inquiry approaches, and

using man1pu1at1ve or hands-on materials: In addition, the national

sample of elementary teachers percexved a mneed for subject-matter

information, while the national sample at the secondary level perceived a

need for greater articulation of instruction across grade level. There is

15



Q

ERIC

Aruitoxt provided by Eic:

11

a reductlun of percelved needs by the SESE teachers in almost every
category. The same holds true When comparing the perception of teachers

receiving adequate assistance. The areas in which the Search for

Excellence téachérs rece1ved the greatest asslstance closely correspond

[

e1ementary teachers rece1ved adequate assistance in obtalnﬂng 1nformat10n
about instructional materials and only seven percent feel an unmet need.
Correspondingly, forty-four percent of the needs of teaciers from tlie
natibnal saﬁple ﬁént unattended and only 23 percent felt they received

Learning New Teaching Methods

Forty-five percent of the NS elementary teachers and 44 percent of

the secondary desired assistance with learning new teach1ng methods.

However; they receive tittle or no he1p. A drastic difference can be seen

in the eiementary program comparison. Although a similar percentage of

the national sampie and of the SESE teachers felt that they do not need

assistance; there was an overwhelmlng agreement among the search for

excellence teachers that, once a need is perce1ved it was met. The

methods met to a much greater extent.

The nat10na1 sample cons1dered th1s to be one of the major needs in

the1r teach1ng. The SESE teachers 1nd1cate that obtalnlng 1nformat10n

Many of the currently dvdilable cutrriculum materials require the

1mpiement1ng of a d1scovery71nqu1ry approach. Gnly six percent of the

SESE eleéemerntary teachers feel that their needs inm this area are being met.

Over one-third of the national sample perceive a need for assistance in

implementing dlscoveryllnqulry methodology but are receiving little or no

assistance. The difference between the mational sampte and the SESE

teacliers 1is not as dramatic but still indicates that this need is

satisfied to a much greater extent:

Using Manipulative or Hamds—onm Materials

over 30 percent of the teachers in the nat10na1 sample 1nd1cate that

they would like assistance in using manipulatives while only 4 percent of
the Search for Excellence elementary teachers and 18 percent of the SESE

secondary teachers perceive such a need. Combine this information with

the fact that man1pu1at1ve materials are used less than once a week, in

more than half of all NS science classes and one may start to understand

the reason.
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Obtaining Subject Matter Information

~ Thirty-four_ percent of the national sample are in meed of subject
matter information and are not receiving it. Only six percent of the
Search for Excelleiice teachers perceive such an unsatisfied need while 51

percent indicate a need but are receiving adequate assistance.
Other Areas of Needed Assistance

In all remaining areas, including: establishing instructional

objectives; lesson planning, actually teaching Llessons; maintaining

equipment; working with small groups, maintaining discipline, maintaining

live animals & plants; and articulation of instruction across grade
levels, the SESE teachers are having theéir fieeds met to & greater extent

than their national sample counterparts.
Factors Which Affect Instruction

teaching? Do science teachers in gemeral agree?

Teachers were given a list of problems and asked to rate the serious=

ness of each. The SESE teachers considered their exemplary program and

the national sample used their major subject matter area in rating each of

the factors as a serious ptoblem; somewhat of a problem; or not a

significant problem (see appendix 13 and 14; pages 52-55). o
‘The survey data suggest that the SESE teachers are far less likely to
consider a.given factor a serious problem: The elementary instructors are

even less likely to find these factors a serious problem than are the
gecondary SESE teachers: A rank order of the most serious problems among
the national sampte include: (1) lack of materials for “individualizing

instruction; (2) insufficient funds;_ (3) inadequate facilities, (4)
inadequate reading ability. All four of these problem areas are perceived
4s serious by more than 20 percent of the national sample. The  most
serious problem mentioned by the SESE teachers (classes too large) was

marked by only 16 percent. The rank order of severity based on the SESE
teachers includes; (1) class sizes; (2) insufficient funds, (3) not enough
time to teach science; and (4) lack of teacher planning time. The only

duplication between the two groups is an agreement ~of insufficient
funding: The other three serious problems mentioned by the SESE teachers

are more directly related to their classroom instruction than are the
major problems mentioned by the teachers in the national sample.
 The belief that science is less important than other subjects is

viewed in a very similar manner by both elementary samples. ”Tﬁe,ééééﬁdéiﬁ
SESE teachers; however, view this factor as being much less significant.

Compliance with federal requlations indicates the inverse of the
first factor. The secondary populations are in agreement while _the

elémentary teachers view compliance to be a much less significant problem.
 Inadequate facilities, as previously mentioned; is viewed by the

national sample as being a serious problem by both elementary and sec—
ondary teachers. Twenty-eight percent of the elementary and 23 percent of

the secondary national sample viewed inadequate facilities 48 a serious
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problem affecting science instruction. In contrast, only four percent of

the elementary _and nine percent of the secondaryisééé teachers conslder
their present facilities to be a serious problem affecting science
instruction.

Insufficient funds for purchasing equipment and supplies is not

viewed as a 51gn1f1cant problem by either survey group at the secondary
level. ,The elementary programs; however; depict a major discrepancy in
their views., Twenty-nine percent of the national sample view this as _a

sétiaus problem wh1le only n1ne percent of the SESE teachers concur. Only

for the purcha51ng of egulpment and suppl1es is not a 51gn1f1cant problem
while 71 percent of the SESE teachers are so 1ncl1ned.
Lack of materials for individualizing instruction may also be related

to the InsuffICIent fund factor. The lack of materials for individual-

szng 1nstructxon ranks ~as the most serxous problem for the nat1ona1

of the need for 1nd1v1dual1zat1on _as indicated by a meager f1ve, percent
con51der1ng this a problem and 74 percent stating that materials for

1nd1v1dua1121ng instruction is not a significant problem. The meeting of
this need among the SESE secondary programs i§ not as clearly delineated.
Twenty percent of the secondary teachers identified in the Search for
Excellence view the lack of. materials for individualizing instruction as a
Outdated teachlng materials are considered more of a problem by the
elementary national sample than by the secondary. Eighty-two percent of
the SESE elementary teachers and 72 perceiit of the secondary do not have a
problem with outdated teaching materials. 7 7 ] B
' Insufficient numberS of textbooks was not considered a problem in

élther survey. Even so the SESE teachers conBider this far tess 9?,,3
problem than tlie national sample. Over 80 percent of the SESE teachers

did fiot consider insufficient numbers of textbooks as a significant

problem.

B Inadequate readlng ablllty was considered the most serious problem by
the national sample. Ontly 15 percent of the SESE secondary teachers

considered readxng ability to be a serious problem. . Only 27 percent of

the secondary SESE teachers did not view reading ability as a significant
probtem: .
Lack of teacher Interest in science is not coneidered __a serious
problem in either survey populatlon although the secondary SESE teachers
were less likely than other groups to view teacher interest as a problem.
Teachers inadequately prepared to teach science is considered less of
a problem among the SESE teachers at both the elementary and secondary
level then for NS teachers. The elementary teachers are more inclined to
consider this a_problem than the secondary, for example, 14 percent of the
secondary and 53 percent of the elementary SESE teachers indicate such an
inadequacy. _ )
Lack of teacher plannlng tlne is v1ewed as a serious problem by the
SESE secondary teachers. and the national sample elementary teachers.
Seventeen percent of the SESE teachers considered the lack of teacher
training time to be a serious problem and 11 percent of the teachers in
the national sample agreed. Twenty-one percént of the teachers in the
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elementary nationel sample considered the lack of teacher plannlng time to

be a serioiis problem while only 11 percent of the SESE teachers hold this
view,

Not enough time to teach science is considered more of a serious

problem by the SE5E secondary and elementary teachers than those in the

Class size being too large is a serious problem reserved for

secondary programs. Over 20 percent of both the SESE and the national

sample secondary teachers consider class gize to be a serious problem.

Difficulty in maintaining discipline was not viewed as a serious

problem by any of the respondent groups although the SESE teachers are

more 1Ikely to consxder discipline not to be a serious problem with three-

Inadequate articulation of instruction across grade levels is still

tess often viewed as a serious problem by SESE teachers. The SESE

secondary teachers are far less likely than national sample teachers to

consider articulation a serious_problem.
Inadequate diversity of science electives is agaln far less 11Re1y to

be a srgnxflcaﬁt problem in the SESE programs than the national sample.
~ Low enrollment in _Science courses completes the list of factors
considered for potential influence on science instruction. Again the

ééﬁéréiiiétioh _can be made that the SESE teachers are far less 11ke1y to

sclence 1nstructlon.
Sources of Inspiration

Ehé, SESE teachers were given a 118t of potent1a1 sources of teach1ng

and curriculum inspirationm. On each item they were to respond positively

or mnegatively to the effect that the item had on their teaching

ingpiration. The item "other teachers as a source of 1nspxratlon" had the

largest percentage of p051t1ve respondents among the secondary teachers

and the second highest among the elementary choices (see appendix 15; page

56). S
The rank order of the first five sources of inspiration among
clementary SESE teachers includes: (1) 1local subject specialists/
coordinators; (2) other teachers, (3) local inservice. programs; (&)
college courses, (5) jourmals and other profe351ona1 publications and (6)

involvement in prOJect derlopment A similar rank ordering among
secondary teachers includes the following factors as sources of

inspiration: (1) other teachers,. (2) journals and other professional

publications, (3) college courses; (4) involvement in project development,

(5) meetings of professxonal organizations; and (6) 1local inmservice

programs; No comparative data are available for sources of 1nsp1ratlon

for other groups.

Time Spent on Science

The quest1onna1re surveyed teachers concerning the average number of

minutes spent on each of the four major elementary BubJect matter areas.

The SESE Teachers 1nd1cate greater time spent on math and science: The

time &pént on scierice in the SESE elementary programs is 29 minutes per
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day compared to 20 minutes reported by the mational sample (see appundix
16, page 57).
The vast majority of the secondary search for excellence programs are

offered for a full academic year. Course durations other than quarter,

semester Or full- ~year are due to summer and on-going programs (see
appendix 17, page 57):

Many teachers of the exemplary programs are involved in community

service organizations. Forty—one percent of the K-6 and 37 percent of the

7-12 SESE teachers are involved in community service. organlzatlons within

their teaching commanitys Examples include: Lions; Kiwanis; youth groups,

and many  church related organlzatlons. Three—quarters of the SESE
teachers live in the community in which they teach.

Science Supervisor in District

Elghty percent 6f ,tﬁé K—é,aﬁd 60 percent of the 7-12 Search for
Excellence teachers indicated having a _sScience supervisor in their

district. No comparative data of a national sdample are available.

Enthusiasm for Teachi-3 Science

Teachers of exemplary programs were asked to compare their current

enthusiasm for teaching science with the1r enthuelasm as a beginning

teacher. They were asked to respond on a L1kert -type scale from 1-5 with

one being lower and five be1ng higher. The vact majority of these

teachers 1nd1cate that their present enthusiasm is much greater than as a
beginning teacher.

Not Enthusiastic Very Enthusiastic
k-6 3 85

7-12 9 67

Support for the Exemplary Programs and the Teachers

SESE teachers also were asked to rate the perceived support for
themselves and their programs. A one through five Likert-type scale was

employed with one being low and five high. All 1levels of the SESE

teachers rated their support from these various groups as being about
average. The secondary program teachers rated parernts, teachers, and

their school principal as being a four or five over 80 percent of the

time. Even the support shown by the school board or individual board

members for both elementary and secondary was well above average: These
percentages might well be higher if not for am apparent lack of universal
understanding of the concept of ' school boards.", A number of reBpondents

1ﬁd1eated that théy wéré ﬁﬁfamlllar with this 1level of administration
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Time Spent by Exemplary Teachers

fhe maJorlty of the elementary teachers are teaching science less

than two hours a day while the secondary teachers are instructing from

four to six hours per day. Twenty four percent of the elementary teachers

are upec1alists and spend a considerable amount of time instructing

science, Forty—s1x percent of the elementary teachers spend less than two

hours each week preparing science lessons; 45 percent of the secondary

teachers spend in excess of eight hours per week in preparation (see

appendix 19, page 59). o
The contrast between these data and the scheduled planning time

proves of interest. E1ghty percent of the elementary teachers have: four

or less hours per week designed for all of their plennrng. Seventy-six

percent of the elementary teachers indicate that they are spending four

hours or lees bn science preparation alone. A similar discrepancy exists

When asked how many hours per week the teachers spend working with

other profess1ona1, plann1ng science, the mHJor1ty indicated less than two
hours. Seven percent of the elementary and almost one—-third of the

secondary teachers spend over two hours per week working with other

,,,,,,,,,,

professiondls planning science programs.

The majority of the SESE program teachers are inétrﬁcting classes

with average or mixed ability students. The exception is. the indniry

program area with 52 percent of the program teachers indicating that their
classes &re compesed of high ability students: Twenty percent of the

physical science teachers indicate 20 percent low ability students due to

several programs with multilevel courses (see appendix 20, page 60).
teachers Knowledde and Attitudes Toward Science

To what degree do teachers of exemplarv programs dlsplay a knowledge

of the nature of science? What attitude toward science do they
display?

Key teachers in each program completed the Scientific Attitude

Inventory (SAI), to assess teacher understanding of the nature of science

as _well as their 1nd1V1dua1 views of science. The sixty Likert-type items

offer four possible responses ranging from strongly disagree to strongly
agree. No neutral response is provlded, Scores per scale have a possible

range of 0-15. A, score of 15 depicts a maximum response to positive

statements and a maximum reJectlon of a negatlve attitude. The converse

yields a score of zero. Therefore, a score of 7.5 indicates a neutral

response to the attltude. A maximum score of 90 is possible on the

intellectual and on the emotional scales making a possible total score of
180.
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Results of Scientific Attitude Inventory

The total scores for the Search for Excellence secondary teachers ,lé

higher than for elementary teachers. hiis holds true for both the
emotional and the intellectual subsections: When breakdowns are made by

program, the physical science teachers score higher on the total than any
of the other secondary programs. A breakdown of secondary programs by

gender 1nd1cates very 1little difference in total scores (see appendix
21, 22 and 23, pages 61-66): S
The most interesting aspect of the SAI is found in the 4B subscate.

The score on 4B is substantjally lower thanm any of the other subdivisions.

These low scores indicate a 1ack of understanding of the nature of science

and teehnology.ir Inqurry program teachers and secondary level Search for

Excellence females scored lowest on “he 4B subscale: Out of a possible

score of 15, secondary females scored 5.8 and inquiry teachers scored 5.9.
These scores indicate that many of the teachers of exemplary programs were

1ncorrect1y dgreeing that, baS1Ca11y, science is a technology—develop1ng

activity, devoted to serving mankind, and that its value lies in its

practical uses. The low score on this subscale may be of considerable

concern if we truly wish the nature of science to be communicated in
classrocm teaching.

Instructional Techniques and Classroom Activities

How do the methodologies and classroom activities used by

teachers of exemplary programs compare with those used by other

science teachers?

 Each_ of the teachers of exemplary programs were asked to answer a
series oOf questions concerning the methods employed in their teaching

including lecture, discussion, individual assignments and field trips:. A&

separate question asked about the avaIlabIlIty and use of a number of

dudiovisual materials: In add1t1on,r various examples of equ1pment and

supplies were listed. The teacher indicated the availability and use of

each of these items (szee appendix 24 and 25; page 67 and 68).

Use of Teaching Techniques

Comparisons are made with the national sample K-6 and the 7- =12 grade

grouplngs. The SESE teachers are less tikely to use lecture daily and

Seventy percent of the elementary exemplaty program teachers
indicated that discussion is used almost daily compared to 48 percent of

the natlonal sample.r The nat1onal secondary sample IndIcate a greater use

of the national sample and only 49 percent of the Search for Excellence
teachers,

Student reports and projects are used to a similar degree by both the

national saniple and the SESE teachers: A similar situation exists when
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comparlng 11brary work: 0n1y f1ve percent of the national sample teachers

indicate that 11brary work is assxgned on a weekly basis compared to 21

percent of the SESE teachers. The national elementary cample was less

lxkely to use 11brary work (32 percent for SEuE teachers 1u comparison to

extent . Over one-third of the groups indicate that this technlque is not
used;

Fourteen percent of the SESE elementary teachers use individual

a551gnments on a daIly basis compared to only nine percent of the natlonal

sample: A similiar pattern is seen in the secondary data.

The response to the use of manxpulatxves shows the greatest

difference between the two survey groups; especially at the elementary

level. Twelve percent of the national sample indicate that they never use

this techntqne and only nine percent use man1pu1at1ves on a da11y bas1s.

?, weekly basis. The secondary SESE teachers also 1nd1cate a greater use
of tn1s technlque. Th1rty-three percent of the secondary SESE teachers

Telev1sed 1nstructlon is not in great use e1ther for ,the natlonai
sample or the SESE teachers. The only response that stands out is the
comparisor between the 71 percent of the national sample teachers that

have never used televised instruction in contrast to only 41 percent of
the SESE teachers. A similar overall lack of progranned 1nstructlon use

The foir year lapse between data pools and the tremendous surge in

conputer use and awateness may to some extent account for the increased

ise of computer assisted instruction (CAI) by the SESE teachers: The

impact of compiuters at the elementary tevel compared to the secondary is

still sma11 even though 17 percent of the elementary SESE teachers signify

that the computer is used at least once a month opposed to the ome percent

of the national sample. Greater CAI can be seen at the secondary level:

Fifty—seven percent of the SESE teachers have never used a computer for

instruction as opposed to 92 percent of the national sample: Over one-

third of the SESE teachers are asing CAT in some capacity compared to six

percent of the national sample.

The use of tests and quizzes is comparable between the two groups.

Tests and quizzes are notably more frequent at the secondary level where

The use of contracts is another. technlque which does not have wide-
spread usage. More SESE teachers at both grade levels are using contracts
than is the case for teachers from the national sample. Eighty percent of
the secondary _teachers from the national sample aiid 73 percent of ‘the
eleaentary. sample have never useéd this technique. Sixty—-eight percent of
the SESE elementary teachers and 73 percenit of the secondary have not used
contracts with their studemts.

SESE teachers 4dlso are more 11ke1y to use simulations to a greater

extenit than their coiunterparts. Over 50 percent of the secondary and 61
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percent of the elementary SESE teachers use simulations to some degree in

their teachIng.

Field trips and excursions also are more likely to be found in the
exemplary programs. Seventy two percent of the secondary SESE teachers

Almost 90 percent of the elementary SESE teachers make use of field trips

as opposed to 77 percent of the national sample. ]
More than half of the elementary and secondary natlbnal sample have

never had a__guest speaker visit their class. Eighty percent of the

elementary SESE teachers and 74 percent of the secondary use guest
speakers to some extent. The use of teacher demonstrations is quite
common in both SUrVey Eroups.

Use of Audiovisual Aids

Teachers were asked the frequency of use of a number of audiovisual

a1ds it their classrooiis and a comparison with national norms 1s 1nc1uded.
In these quesrlons, teachers reveal whether audiovisual aid was needed in
the1r 1nstruct10n, 1ts ava1lab111ty, and frequency of use (see appendix 26

o Both survey groups iuse fllms to a similar degree. SIxteen percent of
both the elementary and secondary national sample empIOy films at least

once a week. Thirteen percent of the secondary SESE teachers and 21

percent of the elementary provide films on a weekly basis: Comparable

usage of film strips and film loops is also found: Although usage of film

loops 1is very similar, the category of '"needed but not available"

demonstrates an juteresting contrast. Twenty two percent of the

elementary and 23 percert of the secondary national sample teachers would

use fllmloops if they were available while only nine percent of the

elementary and three percent of the secondary SESE teachers have such a

problem: The same contrast of availability can be seen in the use of

tapes. . . _ - ;
Secondary classes are far more likely to use slides than are

elementary, espec1ally among the SESE teachers. Ninétéén nércént 6f thé

percent of the,natlonal sample.f Twenty percentfof the elementaryr SESE
teachers use slides once a month or more compared to five percent of the
national sample._ Agaln it is interesting to note the lack of need
perce1ved by the Search for Excellence teachers as w1tnessed by only four
percent of the secondary teachers viewinig a need for slides that is not
being met compared to 16 percent of the natlcnal sample. The same
contrast is preésefit i the eleiieritary data with six percent of the SESE

teachers having an unmet need and 22 percent of the national sample:

The elementary programs are more 11ke1y to use records than are secondary

classes. An additional 19 percent of the teaCh¢E§,,§9,,the national
elementary sample would use records if they were available. Only six

percent of tlie Search for Excellence teachers feel that this need 1is
unmet .

Although widely used at both the elementary and secondary levels,
overhead progectors are used to a greater extent by SESE teachers. It

would be interesting to know how the overhead projectors are being
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employed in light of the timited use of lecture in the exemplary programs.

Thirteen percent of the elementary and ll percent of the secondary

national sample would use a standard PV if it were available. _ Only five

percent of the elementary and four percent of the secondary SESE teachers

this category. Seventeen percent of the elementary SESE and 16 percent of
the national sample would use videotape players if available. Ten percent
of the secondary Search for Excellence teachers and 17 percent of the
teachers in the national sample would use videotape players if they were

aVaiIaBie: Even when ava11ab1e the use of videotape players is infrequent

Each teacher was asked to describe the need for several specific

ﬁiécéé of equipment or supplles and _to elaborate on the ava11ab111ty and

extent of use (see appendix 28 and 29, pages 71 and 72). Two general-

izations stand out. First the SESE teachers are much better supplied with

equipment. _ From 8eVen to 26 pércent of the national sample would like to
ise much of this equipment if it were available: Zero to 12 percent of
the elegmentary SESE teacliers comnsider ava11ab111ty a problem. The second

generalization 18 that the SESE teachers used these items to a much
greater extent. Th1s heavy uaage of equipment correeponds with the

The SESE teachers are far more likely to have available and use the

selected facilities and equipment 1listed in Appendix 30 and 31,

Compar1sons are again only appropriate at the elementary level: The SESE

teacters have a considerably greater need for computer or computer

terminals than percelved by the nationai sample: This contrast may be to

a certaxn extent expiained by the four year differential in the two

surveys. The tremendous zvailability of each of the selected pieces of

equipment or facilities indicate a tremendous administrative support for

elementary science (see appendix 30 and 31; pages 73 and 74).

Metric Concepts Treatment

The way. teachers handle the use of ﬁétric concepts in théir classes
also _was studied. The SESE teachers are far more likely to iﬁtroduce the
metr1c concepts aé théy aré ﬁéédéd iﬁ cbﬁtraét tb the ﬁatibﬁal norm of
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Adequacy of Facilities Equipment and Supplies

The SESEi teachers are more satisfied andd have less need for

improvement in every category listed. Even though the extent of problems

with equipment and supp11es is viewed as being of lesser severity_ among

the SESE teachers; there are still some areas of major concern. Thirty-
eight percent of the elementary SESE teachers feel a need for greater
storage space; equipment and supplies. Similar space requirement problems
were indicated for classroom preparation and small groups. All groups of

teachers surveyed indicated a need for money to buy supplies on a day to
day basis. The availability of laboratory assistants or paraprofessional

help was also considered a major need by 50 percent of the SESE teachers.

This still indicates less of a problem than found in the national sample
(see appendix 33; page 75).

Type of Rooms Used by Elementary Science

Almost three-quarters of the Search for Excellence elementary

teachers are_ instructing science iﬁ a claserOm w1th no science
facilities. Only 36 percent of the nat10na1 samnle have this situation.

Over 50 percent of the national sample use a classroom with portable
science materials. The general consensus among elementary Search for

Excellence teachers that their fac111t1es were very good or satisfactory

leads one _to believe that the phllosophy of these teachers is such that
science need not be taught with science facilities.

NS K-6% SESE K—-6%
Laboratory or specxal ) B
science ROOM « « « s s s s o o = 4 5
Classroom yrgbiportable o
science materials : s : : & & & 54 13
Classroom with no ééieﬁée _ _
faaiiifiéé . . o ® . e o o . « . 36 72;

Totals: NS = 558 SESE=114,
*Due to missing data NS values may not add to 100 percent:
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Sources of Information

How do primary sources of information concerning new developments in

education and science for teachers of exemplary programs compare to

sources used by science teachers in general?

~ Teachers were given a 1list of possible sources of information

concerning new developments in education. and were asked to rate the

atility of each. Sources were rated as (1) useful, (2) somewhat useful,

and (3) very useful (see appendix 34 and 35; pages 76 and 77).

The vast maJorlty of teachers in both groups find other teachers an

extremely useful source of information concerning new. developments in

education. The elementary SESE teachers and the national sample are

virtually identical in their percentage breakdown while 69 percent of

secondary SESE teachers and only 45 percent of the national sample

The teachers. in the national sample consider principals a bettéer
source of information concerning new develcpments in education than do the
SESE teachers. Elementary teachers in both cases are more likely than
secondary teachers to rate principals as useful sources of educational
information. '
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Approximately 60 percent of both the national sample teachers and

SESE teachers 1nd1cate that state department personnei are not useful as a

College Courses

Ninety percent or more of the national sample and the SESE teachers

are 1in agreement that coiiege courses are a usefvl source of information

concerning new deveiopments in educatlon. The SESE elementary teachers

are more 11ke1y to find college courses very useful than are their

secondary counterparts. Gver 50 percent of the elementary SESE teachers

consider college courses very useful: Forty—six percent of the national

secondary sample consider college courses useful compared to 43 percent of
the SESE secondary teachers.

Local Inservice Programs

The SESE teathers are far more 11Re1y to conslder inservice very

and over 95 percent of the elementary SESE teachers perceive value or
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efulness in their local inservice programs.
Federally Sponsored Workshops
The SESE teachers rate federally sponsored workshops as being more
useful as a source of information concerning new developments in education
than the natlonal sample. Thlrty—nlne percent of the secondary and 30

Teacher Union Meetings

Very few surveyed educators consider teacher union meetings to be of

much valie as a souice of educational information: Secondary teachers are

more emphatic about this than are elementary teachers:
Meetings of Professional Organizations

Fifty-eight percent of the secondary SESE teachers consider such

meet1ngs to be very useful as a source of educational information. _ The

SESE elementary teachers are also more 11ke1y to consider professional

organization meetings very useful in contrast to the national elementary
sample.
Journals and Other Professional Publications

Over three-fourths of the secondary and one-half of the elementary

777777777

SESE teachers consider jourmals and other professional PUbllCathﬂS as

very 1mportant sources of educational information. _ Only one-half of the

secondary and 42 percent of the elementary national &Sample were SO

inclined:

Over 40 ﬁercent of the _SESE teachers cons1der publlshers and sales
representatives. as not useful as a source of new developments in

education. A little over 50 percent of both surveyed groups consider this
source Bsomewhat useful but few of either group find this source very
useful.
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the national sample teachers. Eighty percent of secondary SESE teach-ars

tise one or more journals in the teaching of their exemplary classes:

The SESE teachers are gleaning a great deal more from journals than

Forty-seven percent of the elementary teachers find journals helpful in

their teaching compared to only 22 percent of the national elementary
sample,

SESE teachers also were asked to name one or two journals that they

found especiatly helpful in their teaching of science. Fifty-five percent
of the SESE elementary teachers that gave the name of a Jjournal chose
Science and Children as one of their top choices: Ranger Rick was second

with 15 percent of those responding: The top three journals selected _by
the SESE secondary program teachers are listed in appendix 36; page 78.

It is interesting to note that the The Science Teacher is found in_the top

three setections of all secondary programs (see appendix 37; page 79).

The diversity of journal selection was also _interesting. Fifty-one
different journal selections were made by _SESE__teachers., Greater
diversity of selection was found in the secondary SESE population when

compared to the SESE elementary teachers.

Federally-Funded Materials
How does experience with selected science curriculum
materials among teachers of exemplary programs compare to the
experience of other scierice tedchers?

SESE teachers were asked to indicate if they had ever attended an NSF

institiute. Those teachers that indicated involvement were then asked to
identify the type of institute attended: Each teacher was also given a
list of federally-funded curriculum materials and asked to identify their
extent of knowledge and use. Finally, teachers were asked to identify

their sources of information concerning curriculum materials.
NSF Institiites

SESE teachers were heavily involved in NSF Institutes. Sixty-eight

percent of the SESE secondary teachers have attended one. or _more NSF
institutes compared to only 40 percent of the national sample. The margin
of difference is even greater at the elementary level with 27 percent of

the SESE teachers and only seven percent of the national sample being

involved in one or more NSF institutes. The most frequently attended in

both groups were summer institutes. Several significant differences exist
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between thc natlonal sample and SESE teachers at both the elementary and
the secondary level. Eight of the ten institutes listad have four times
greater attendance by the SESE teachers than that found mnationally (see

appendix 38, page 80).

Curriculum Material Experience

N Seventy-six percent of the SESE elementary teachers indicated that
they are presently using materials from one or more of these projects.
Less than 25 percent of the national sample were using any of the
materials at the time of the survey. 1In addition, teachers were asked to

name those curriculum materials presently being used in their teachIng.

The vast majority of the SESE eiementary teachers that are presentiy using

federatly-funded curriculum projects 1lsted more than one of these

proJects. For ekampie, teachers from one of the exemplary programs listed

six federally-funded curriculum proJects that they were presently

integrating into their elementary science program. The most commonly

mentioned projects used in program integration include Eienentary Science

Study (ESS), Science Curriculum Improvement Study (SCIS); and to a 1esser
extent Science — A Process Approach (SAPA).
A fictitious curriculum material entitled SCience Expiorations for

thé Future was included in the 1ist as a validity check. Ninety-seven

percent of the SESE teachers indicated that they had never heard of this

project while 10 percent of the national sample indicated awareness _and

two percent actually stated that they had taught the material (see
appendix 39; page 81). The same fictitious material was listed in the
secondary ,dﬁéstionnaire. Ninety—-four percent of the SESE secondary
teachers indicated no knowledge of the project while six percent stated
awareness. _Nine percent of the secondary national sample indicated an
awareness of this fictitious material. An add1tlona1 one percent stated
that they had used the material in their teaching. B

The SESE secondary teachers demonstrate greater awareness and use of

almost every project listed (see appendix 40, page 82). The major
curriculum materials presently in use by the SESE _teachers include
Biological Science: An Ecological Approach (BSCS Green), Individualized
Science Instructlon, Systems (ISIS), Earth Science Curriculum Project
(ESCP), and Intermediate Science Curriculum Study (ISCS). A similar

pattern of miltiple curriculum project listings in present use is fournd
among secondary SESE teachers as well.

Sources of Curriculum Information

Other teachers are by far the maJor source of information concerning

curricutlum materlais for both the nationatl sample and the SESE teachers:

Several other sources of information concerning curriculum material are

significantly higher among the SESE teachers. Those include: 1local

subJect specialists/coordinators; 1local inservice programs; and involve-
ment in proJect development. Local subject specialists/coordinators and
local inservice programs are especially important to the SESE elementary

teachers. Forty-six percent of the SESE secondary teachers also indicate
Journals and other profes51ona1 pub11catlons as a. maJor source of
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GENERALIZATIONS AND INTERPRETATIONS

The goals of our profession must have agreement before an 5551§§i§ of

contributing variables can occur, An accepted desired state for science

education developed by the Prcject Synthesrs researchers now allows for a

more systematic approach in 1dent1fy1ng key characteristics of success.

By 1dent1fy1ng programs whlch approach the desired state, it 1s possible

to identify and document the interaction of numerous factors. The

examination of programs, the key teachers involved in them; and

documentation of studert outcomes will heip create a transportable model
of excellence.

Qualifications of Science Teachers

Teacher Characteristics

gene1a1. Onie of the first characteristics exam1ned in an effort to create

a profile of SESE includes an examination of their age; experience, and

subJect-matter knowledge. Examination of Appendix 3 through 7 show that

SESE teachers are Oider, more exper1enced and better educated than

teachers in general. It is 1nterest1ng to speculate what 1nf1uence these

thtee variables have on the success of their programs.  Increased age and
experience may Impiy greater profe551ona115m and add validity to the

notion that teaching may be an art that takes time to nurture. The

longev1ty of the SESE teachers in their present dlstrlcts may also Impiy

that a successful program can not be established overn1ght. Like a

succecsfui athletic program; the key features of these exemplars take time

to evolve. This evolution of key features 1nc1udes numerous Ssupport

structures: administrative; community, parent and fellow teachers: The

SESE teachers extended teaching experience may also explarn why the SESE

teachers perceived themselves as being better qua11f1ed to teach than did

the nationai sample‘ Weiss found that the national 7§§gp1e teachers”

perceptxons concerning their qualifications correlates with the amount of

t ime spent teaching in these areas. Greater feelings of qna}fflcatlon on

the part of SESE teachers may also relate to their greater experIence.

The extent of the educational preparation of SESE teachers is also an

Important characteristic. The most important aspect of the educational

preparation of the SESE teachers i§ seen when examining their most recent

involvement in a college level credit course. The involvement of _SESE

teachers exceeds that reported by teachers in the national sample and _is

even more impressive im light of the additional years of teaching. _ One

might conclude that many of the SESE teachers view their educational

preparation as a life-long 1earnfngie§per1ence. " One can _only hope that

this characterlstlc plays an important role in the__model prééented in

their classroom. Another key characteristic of the SESE teaclers is their

professional 1nvolvement. In addition to their teaching, SESE teachers

are making presentatrons at state; reglonal and natiomnal meetings; many

aré deeply involved in their local inservice programs; and supportrng

extracurricular activities including the advising of science clubs;

Involvement manv times sparks enthusiasm for both stidents and teachers:
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This teaching mbaéi 6f inveivement' aeaicaticn* and enthusiasm is bound to

There is an overwhelming agreement amung the SESE teachers that; once

a need has been identified; it easily is met. The fact that their needs

are being met correlates with the tremendous admlnstratlvef support

provxded the education and enthusiasm of the teachers, and strong

community support. If teééﬁers are recelving _proper édﬁinistratlve

expect to find this character1st1c. It appears that this support common

among SESE programs, has not developed in the same manner in all SESE

programs. There are numerous examples of 1nd1v1dual teachers creating the
enthuslasm and pub11c relations necessary to gain program Support. There
are also numerous examples of administrations which have established a

codperatlve atmosphere within the school district through the use of

extensive committee structures and/or effective inservice programs.

Factors Which Affect Instruction

When SESE teachers were asked to cons1der seiecced infiuences on

their science instruction; as indicated in Apgendlx 18 and 19, they were
far 1less 1likely than teachers in general to feel any of the factors as

serious problems. This also may relate to the administrative support

given these programs. An examination of sources of inspiration for the

SESE teachers has several interesting attitiudinal 1mp11cat10ns. The

elementary SESE teachers appear to have had very p651t1ve experiences with

1oca1 subJect—matter spec1a11sts and 1ocal inservice programs. Local

well. Personal experience w1th att1tudes of teachers toward inservice

programs would 1nd1cate that this reaction by SESE teachers should not be

one of the top choices as a source of teachrng inspiration. The

implication is that the SESE 1nserv1ee795055§@s are doing something
different from the standard inservice experience:. The involvement of
secondary SESE teachers in local project development as. a source of

irispiration also demonstrates a personal commitment and involvement _1in

their program. The large percentage of SESE teachers indicating that

fellow teachers serve as a source of inspiration would suggest that many

of these programs possess a very supportlve peer approval and team

component. A number of respondents were concerned that the questionnaire

did not include students as a potential source of 1nsp1rat10n and many
went ahead and named students as a source.

Another important characteristic that is affectlng 7instruct16n in
these programs is the amount of time spent on Science. The students in
the elementary SESE programs are receiving the equivalents of over 12
weeks additional science instruction. Data from sélf-contained classrooms
of the national sample indicated that the K-3 grade range was receiving
science 17 minutes per day and grades 4~6 were receiving 28 minutes of

sEienéé. Although no such breakdown is avallable for tho SFSF programs,
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K-3 grade range. The number of upper elementary ‘teachers 1is not the

teason for more time be1ng spent on science in the SESE classrooms: In

addition, the SESE teachers are spending more time on mathematics and

social studies and less on reading. It appears that many of these

teachers have found ways of integrating several subjects into 2 cohesive

whole. We heard of teachers instructing reading by using scientific

concepts as a vehxcle teachers merging sclience w1th soc1al studles, and

Elementary teacher preparatlon programs should iook closely at these

successful SESE teachers to dnderstand more clearly how science can be

made more relevant and interesting to our elementary students.

Teachers Attitudes Toward Science

The Scientific Attitude Inventory (SAI) was used to assess how well

teachers understand the nature of science as well as their individual

views of science: The most interesting finding from the SAI relates to

the teachers” 1lack of ability to differentiate beween _scierce and
technology: A similar finding by Moore (1971) resulted in his conclusion
th;tiibxsigtday group lacked an understanding of the Jifferences between

science and technology. Novick and Duvdvan1 (1976) made a similar

dxscovery among .a group of n1nth grade Israe11 students but came to e

1mage of science to be valued both for 1ts theoret1cal aspects and" for 'its
serv1ce to manklnd" (p lﬁ) Another p0551b111ty is that the

lacks,construct valldlty., Assum1ng that the,eonstruct va11d1ty 1s “Ut,¥9
question; the only logical conclusion is that teachers im exemplary
programs appear _to lack an understand1ng of the difference between
science and technology. Scienice education must not allow changrng worid

views and values to influernce the working definitions of science and

technology., The 1nab111ty of SESE teachers to discrImInate clearly

between science and technology may be a problem with science teachers in

general and polnt to a flaw in both pre-service and inservice science

teacher education programs. It may point to their lack of concern with

the nature of scierice as a maJor component in their classrooms.

Representation of the mnature of science must be a maJor goal for all

science éducators; scierice classes should refiect science as the dynamic

changing process it is, and teachers must be models of active inquiry if

we are to truly have a model science program.
Instructional Techniques and Classroom Activities

The dominant teaching methods employed by the SESE teachers ar self-
reported to be classroom discussion and hands-on-manipulatives. The SESE

teachers appear to be using much less lecture in their teaching than is

found mnation-wide: The SESE teachers appear to be better suppl1ed with

equxpment as well. The procurement of needed equipment may relate to the

tremendous support provided from various levels _of admlnlstratioﬁ as

prev1og§1y mentioned. It is 1nterest1ng to speculéte as to the reasons
for the 1large number of hands-on experiences used in the SESE programs.,

Perscnal experience would suggest that teachers are reluctant to use an
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actxvxty unless they themselves have had the opportun1ty to perform ,the

task and not simply intellectualize its usefulness. The obvious question;

then; iIs what experience have the SESE teachers had that way have
influenced their involvement?

Sources of Information -

L.
QuéStibﬁﬁaité data 2nd site visitation information suggest that the

type of inservice employed may partially explain this involvement. The
SESE teachers are far more likely to consider inservice useful than
teachers from,théfnatlonal sample. Many of the SESE inservice effects are
highly specific, focusing on particular strategies with a definite activity
or set of materials in mind; not a one shot affair but an on-going program
of teacher and curriculum development. The SESE teachers are personally
involved in the inservice delivery and the nature of the inservice is
directed toward providing information that is 1mmed1ately usable by the
classroom teacher. Personal experience with inservice would indicate that

the stereotype inservice program is designed with two rather different

objectives. First, for non-SESE teachers, many inservice programs are

designed to be theoretical not practical: Second, these teachers also
find that many inservices are designed to provxde the teaching facult
with  their 4dnnual 1nsp1ratlonal message:. For theseiireasons many

inservices fail to provide the teachers with usable experIences or a sense

of personal involvement and are, therefore; not viewed positively:. SESE

teachers feel their inservice is wuseful, practical, and classroom—

oriented. - o
Journals and other profpssxonal pubiications are another very

important source of 1nformat10n and inspiration mentioned by well over

half of the SESE teachers. It is interesting to note that the sponsoring

agercy of the Search for Excellence, NSTA; also is the publisher of the

top journals mentioned at both the elementary and secondary level.

Regardless of the partxcular journal mentioned; it is still worth noting

the tremendous usage of professional Journals by _SESE _teachers 1in

comparxson to teachers from the national. sample. Coupllng the un1que use

of Inservxce wIthrthe heavy 1nvolvement 1n profess1onal organ1zat Jns, use
and local program development prov;des afclearer p;cture as to why the
SESE teaEhers may feel more comfortable with the use of hands-on-

Federally Funded Materials
.The characteristic professional involvement by the SESE teachers
extends to National Sc1ence Foundation Institutes as well. More than

twice the percentage of SESE teachers compared to the national norm have
been involved in one or more NSF Institutes. Elght of the ten institutes

listed in Appendlx 38 have four times greater attendance by SESE teachers
than found nationally. Summer 1nst1tutes and inservice institutes were by
far the most _popular program. As one would expect, experxence and
knowledge with federally-funded curriculum materials is greater among SESE

teachers. Over three—-fourths of the SESE elementary teachers are

presently using one or more of the federally-funded materjals: A large
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number of SESE teachers listed two or more curriculum projects preseiitly
in use:i Th1§7f}nd1n° jeaves little doubt that many of the SESE programs
are us:ng a curriculum integration approach to. their program design. The

vast majority of the programs have created the1r own curricula or have
extensively supplemented them with numerous activities from many of the

nétiénélly ‘funded curriculum studies, primarily ESS and SCIS at the

This study provides the rudimentary elemernts necessary to start the

process of designing a model of excellence ifi science education. Several
generalizable teacher characterlstlcs may be gleaned from this etudy. Key
teachers of exemplary programs when compared to teachers in gemeral: are

older; have more teaching experlence, are more 11ke1y to heve graduate

degrees; have more recent experience with college credit courses. They

are more 11Re1y to find other teachers, subject specialists, inservice

programs, professional organization meetings and journals as good sources

of information. These teachers read two or more professional Journals

regularly; and have hlgh enthusiasm for teachIng. They rate themselves as

"yery well qualified."  Teachers of exemplary programs cite few problems

with materials, facilities, supplles, space or assistance; they feel they

get assistance when they meed it, from both building and district

administration. Their curricula tend to be 1locally developed; not

textbook  centered, and they use more hands-on-manlpulatlves and

laboratories and 1ecture less than teachers 1in general. Inservice

training for staff is 1mportant to them and tneyiimalntaln close
communication with local colleges and universities. The SESE teachers are
extremely professional as defined by their involvement in  program

development, professional organizations, and extra—-curricular student

dctivities as well as maintaining community leadership roles.

-

excitement are themselves organlzedf led, and d1rected by teachers with

similar characteristics. What we do not know for certain is which came

fIrst' enthusiastic teachers or outstanding programs: nor do we know how

they 1learned their teaching skills. We do know, however, that recent
y

findings of the National Commission on Excellence in Education regard most

present teacher preparation programs as 1nadequate. Many are stating that

pre—serv1ce teacher education programs in general do not appear E?,,@e

properly preparing new teachers for programs such as those we have found.

This 1lack of adequate preparation for teaching may well be related; at

least in part; to a lack of appropriate classroom modets. Through such

models we might gain better knowledge of what does work in the <classroom

and design our pre-service and inservice programs to capitalize on these

proven attributes. .
While these exemplary programs neIther fuily model the ideal desired

state nor do the teachers always employ the most appropriate teaching

strategies, they dre doing Bomethrng different and it shows. Through the

analysis of exemplary programs, key teachers;_ and desired student

outcomes, sScience education may be able to identify more precisely the

Qo
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influence of various factors on learning. From this; we may establish

models and guidelines for effective practice in classrooms.

Obviously; some discretion ﬁﬁétrhe used. Althcugh the data on page

34 show clearly some differences between SESE teachers and teachers in

general it 1is equally as obvious that merely making changes in those

teachers is not what makes the difference in their classrooms. Certainly,
no one would expect to merely change the male/female ratio of teachers,
give them a little more experience; make them older; and put a journal in

their hands and expect innovative teaching to result. On _the other hand,

the dynamic interaction of all of these variables may well be what makes
the difference. Just as surely, it is easy to see how attending
prbfeééibﬁél ﬁéétiﬁgﬁ 6ﬁ é régﬁlér bééié, maklng presentatlbﬁs at thbse

belng six times as 11ke1y to offer hands—on materlals to students with
fifty percent more time each week could lead to excellence. And these

differetices may well be contagious and perva51ve. As students enJoy what

they are doing more in class, the teacher is certthiy going to be

rewarded and w111 tend to do more of what makes stqdents excited.

Is it mere coincidence that teachers in ekéhﬁlary programs find

inservice more useful than teachers in geﬁeral? Or is it that inservice

for outstanding teachers is 2 different type of insezvice? Lqually

1ntr1gu1ng could be the possibility that teachers in exemplary programs~

teachers who are enthus1ast1c about teachlng science flndlng success—are

more Concerned about 1iInservice and see it as an avenue to their own

success as weltl:

o Perhggsiirg§ervice could be designed w1th some of our findings in
mlnd. For instance, teachers in exemplary programs indicate that their

major sources of information were 1local subject specLallsts, other

teachers, and journals of professional publications. _ They also ranked

local 1iunservice and college courses as well as professional meetings high

in inspirational wvalue. Some of their narratives indicate they have

watched other teééhers or local specialists teach science and then use

] Also; the 7generallzat10ns on page 35 apply as well: From their
inservices and from other teachers, teachers in eXxemplary programs have

thought we11 beyond the ordinary curricului decisions made by teachers.
Thése teachers are concerned not just with the written curriculum but with
providing _a stimulating env1ronment-an,a¢gept1ng atmosphere where they
expect different students to achieve differently: While you can not

mandate many of the statements on page 33 you can provide an atmosﬁhere

Where they are free to take place and you can certainly encourage and

model them:
What opportunltres do teachers take to work with communlty leaders;

adm1nlstrators, and parents? How many administrators encourage teachers

to carry on classroom activities outside .the classroom walls? What

ekperlence have teachers had with being models of active inquiry_ when

their own education has been rather passive? Do teachers feel it 1is
acceptable to prov1de for feelings; reflections; and assessments rather
than to be more concerned with covering ground? What training have

teachers had in asking questions and learning how to respond to those
questions in ways that encourage students to move on in more creative

ways? How flexible can we expect a teacher to be in their own time,
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Are questions such as these even dealt with in preservice and inservice
courses?

How can a pre—serv1ce teacher in a fragmented course or1ented
preparation ever view the dynamic hole that is a classroom? We need to
seriously rethink pre-service teacher education preparation for both
¢lementary and secondary teachers. We need to provide more experiences in
working with students of every age level regardless of the dge levels you
intend to teach. Pre—gervice tedachers need more background in science
(but not just science). These prospective teachers need o experience

more Bscience as exper1ments and less ds didactic and passive lectures or
confirmatory labs. They need to see science in action and experIence it

themselves.  Instrictors in preservice science teacher preparation

programs need to model the same behaviors they expect the1r students to

demonstrate in classrooms: Lecture on inquiry will never be terribly

effective. ) S
We must also con31der the role of administrators in enconraging

exemplary classroom programs. - Now, we provide inservice and preservice

science education to teachers; expecting teachers to make changes by

themselves. But’ the evidence from the Search for Excellence in Science

Education for 1982 reveatls strongly that aduministrators were a

significant force im whatever changes did occur. The administration is

part of the team in these exemplary programs; not an antagon1st. Teachers

need to learn how to work with administrators and gain their _support;

respect and encouragement. At the same time; teachers need to_ learn ‘how
to work with parents, coﬁﬁﬁhity leaders; _and the business world. When

these var1ous 1nterests are worklng together we may f1nd slgn1f1cant aﬁd

the betterment of science education; our c1tlzens,,and our soc1ety.

A5 a beginning; we suggest you study the list on page 33 and ask
yourself; seriously; about what might be said in your own classrooms. AB

you reflect on these statements consider their impact on students. Then,

if you truly desire change; _look beyond the l1st”mto the Focus on

Excelleénce monograph series (also available from NSTA). This series
describes the fifty_ outstandlng school Science programs for 1982, They

are rich in detail and anecdote and prov1de names and addresses for

further contact. We enicourage you to write, call or visit them. they

have miich to offer and our schools have much to gaxn. Excellence can be

achieved and teachers do make a difference. With your help,; your science
program might be nominated as exemplary.
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A VIEW OF EXCELLENCE

Excellence in Science Education teachers:
1; Provide a stimolating environment.

3. Expect differeut students to achieve differently.
4, Put in far more than minimal time.

5. Have high expectations of themselveés.

6. Challenge students beyond ordinary school tasks:

7. Are themselves models of active inquiry.

8. Do not view classroom walls as a boundary.

9. Frequently use societal issues as a focus.

10. Work easily with community leaders, administrators, and parents.

11. Are extremely flexible in their time, schedule, curriculum,
expéCtétibns and view of themselves.

12. Are concerned with developing effective communication skills:

13, Provide systematically for feelings, reflections; and assessments:

14, Require considerable student self-assessment:
15. Ask questions,; expecting to hear new, and often unpredicted; answers.

knowledge.
17. Encourage pragmatism.
18. Stress science literacy.
19. Want students to apply knowledge.

20. Do make a difference.

Q!
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HOW DO TEACHERS IN EXEMPLARY PROGRAMS COMPARE?

NS

Male
Female
Experience {yeare)
Years in District
Age
Degree beyond B.S:
College course in last 2 years
Feel well qualified to teach:

Present courses

Science

Math

Social studies

Reading
Attended at least one national
Professional meeting in the last
5 years
Made presentation at local level
Have science supervisor
"Hands-on" daily
Lecture (percent of class time)
inservice very useful
Journals helpful in teaching

Attended NSF-Funded institutes

12:7

34%

44%

17%
83%

10.5

22%
492
39%

61%

862
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ROFILE OF TEACHERS IN EXEMPLARY PROGRAMS

Time spent per day by éiéﬁéﬁtéf? teachers on:

Science
Math
Social Stiidies
Reading
Enthisiast for science teaching
4 or 5 on scale of 1-5
1 or 2 on scale of 1-5
Top Journals:

SESE Elementary
Science and Children
Ranger Rick

Sources of Inspiration: (in order)
SESE Elementary

1. local subject specialist or

coordinator
2. other teachers

4. college course

5. involvement in project
development

SESE National Sample

29 min. 20 min.

51 min. 44 min.

27 min. 25 min.

77 min. 86 min.

Elementary 85% Secondary 63%

Elementary 3% Secondary 9%

SESE Secondary

Science Teacher

.

American Biology Teac

=3
]

|

3. college courses

4, mzetings of professional
organiz @ ions

5. invulvement in project development
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APPENDIX 1

KEY TEACHERS SURVEYED IN EACH PROGRAM AREA

Program Area Number of Programs ~Number of Key Teachers
Elementary Secondary
Inguiry 10 1 21
Physical Science 8 0 20
Biology 10 0 35
Science/Technology/Society 10 2 26
Elementary Science 12 111 0
Totals 50 114 102
APPENDIX 2
AVERAGE NUMBER OF YEARS TEACHING
AND AVERAGE AGE

Total 7 Years at éééré at Years in

_Years Average Present Present Present

Teaching  Age Sctiool Job District
SESE K-6 12.7 39% 6:9 8.3 9.9
NS¥* K-6 10.5
SESE 7-12 1625 L% 11.0 12,1 14.0
NS 7-12 11,7
N Values NS K-12= 1669, SESE K-6= 13, SESE 7-12= 102. -
*Calculatlons based on categor1ca1 data.

*%*NS refers to values taken from Nationai Sample (Welss Data)
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APPENDIX 3
SEMESTER HOURS COMPLETED IN SCIENCE

BY GRADE LEVEL AND PROGRAM IN PERCENTS*

- Semester Hours —
0-20  21-50  51-75  76-100  100%

SESE K-6 (N= 111) .... 61 24 10 4 2
SESE 7-12 (N= 102) ... 2 11 20 39 29

18

O
D
N
~
w
o

Inquiry (N= 22) ......

16 32 37 16

(=N

Physical Science (N= 19)
Biology (N= 35) ...... 0 6 26 37 31 -
S/T/S (N= 28) vvuuunns 4 11 1% 46 25

*Percent totals may vary by one percent due to rounding error.

APPENDIX 4
ELEMENTARY TEACHERS® PERCEPTIONS OF THEIR QUALIFICATIONS

TO TEACH MAJOR SUBJECTS

Percent pof Teachers

Not Well Adequatety Very Well

Subject Qualified Quatified Qualified

NS* SESE NS - SESE NS SESE

43 %9 54

W
N
(=)}

Mathematics 4

32 22 68

p—
o
(=)

Science 16
Social Studies 6 6 54 42 39 52

Reading 3 7 32 33 63 61

N Values NS = 1667, SESE= 114 S
*Due to missing data NS values may be less tham 100 percent.




APPENDIX 5
PERCENT OF SECONDARY SCIENCE TEACHERS CURRENTLY TEACHING

ANY COURSES THAT THEY FEEL UNQUALIFIED TO TEACH

NS _ SESE_
Yes Ne Yes No
13

86 5 95

N Values NS = 1121, SESE= 102 .

APPENDIX 6
NUMBER OF NATIONAL PROFESSIONAL MEETINGS ATTENDED
IN THE LAST TEN YEARS

(IN PERCENT)

0 1-5 6-10 More than 10

SESE K-6 (N= 112) 63 34 2 1
SESE 7-12 (N= 102) 21 58 14 8

Biology (N= 35) 23 60 1% 3

Physical Science , . , )
(N= 19) 26 42 5 26

s/T/s (N= 28) 29 61 4 7

Inquiry (N= 22) 27 59 5 9




APPENDIX 7

PERCENT ATTENDANCE AT NATIONAL SCIENCE-RELATED

PROFESSIONAL MEETINGS BY YEAR

" Number of Meetings 0

SESE K~6 (N= 113) 62
SESE 7=12 (N= 102) 23
Biology (N= 35) 17

Physical Science N
(N= 19) 11

s/T/s (N= 28) 21
Inquiry (N= 22) 27

Discipline Areas ,
(N= 15) 7

79
61

54

73

11
11

14

13

APPENDIX 8

PERCENT INVOLVED IN EXTRA CURRICULAR ASSIGNMENTS

SESE

K-

6

7-12

Coaching
Debate
Cheerleaders
Science club
Other clubs
Honor society

Other

N Values

102
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APPENDIX 9

PERCENT OF SESE TEACHERS MAKING PROFESSIONAL PRESENTATIONS

Number of presentations 0 1~-5 6-10 10

K-6 7-12 K-6 7-12 K-6 7-12 K-6 7-12

Local science teacher

meet ings and

inservice functions.;: 29 23 43 7 13 14 16

w
i

State, regional or
national science B ) B ) ) o B -
teacher meetings.....: 88 48 12 32 1 12 0 9

N Values K-6= 113, 7-12= 102

APPENDIX 10

PERCENT OF SESE TEACHERS MAKING PROFESSIONAL PRESENTATIONS
BY PROGRAM

presentatio: s 0 1-5 6-10 10 +

¥Local**Other Local Other Local Other Local Other

Inquiry B B - B ] - - ,
(N= 21)..0e00e. 23 36 55 41 5 14 18 g

Physical

Science N . o . , . - o
(N= 20):::::::5 26 37 42 37 5 11 26 16

Biology L y - B , ) .
(N= 35)...:0.05 29 57 37 34 26 6 9 3

Science/
Technology/ == B - B 7 S N B
Society N= 26) 32 54 39 18 7 18 21 11

Elementary
Exemplars - , 7 B )
(N= 117)...0vu.. 55 88 23 12 7 1 14 0

*%5tate; regional or national science teacher meetings.



50

APPENDIX 11
ELEMENTARY TEACHER NEEDS FOR ASSISTANCE

Usually Would Like o
Do Not Assistance Receive
Need ‘But Receive ‘Adequate
Assistance Little or Neone Assistance

NS SESE NS SESE NS SESE

Establishing instructional . o o - o N
OD JECEIVEE +esesseeescansnases B3 68 19 2 10 31

(Y]
foy
(o]

Lesson PlAannifg eeeeeessessees 75 78 14 4

Learning new teaching methods. 30 31 45 6 17 63

(¥, ]]
i
—
oo

Actually teaching lessons .... 68 77 20

Obtaining information about - B N 7 B
instructional materials e..... 27 30 44 7 23 63

Obtaining subject matter B N B N
inFOTMALioN eceesceccevcvscass 39 43 34 6 19 51

Iiﬁﬁiéﬁéhtiﬁg diSCGVéryfinquiry B B 7 , B N
ApPrOACH cesieccccscscvancssss 4l 54 34 6 17 40

Usifig manipulative or hands—om - , L
MAteridals secececssceessssccss 48 58 32 4 12 38

Maintaining equipment ::.:::ss 52 52 29 7 11 41

Working with small groups of - o
Students ::sssssssssascsssssssss O6 77 31 8 & 15

Maintaining discipline ss+.... 80 90 9 4 3
Articulation imstruction L . , , g
across grade levels ...oceeeee 35 69 29 7 5 23
@éiﬁEéiﬁiﬁé live animals and _ . . . _ .
PLANES ieciveesecccossscsanass 55 56 30 5 8 39

N values NS=558, SESE=114.
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APPENDIX 12

SECONDARY TEACHER NEEDS FOR ASSISTANCE

Percent of Teachers

Usually Would Like

Do Not Assistance Receive

~ Need ~ But Receive Adequate
Assistance Little or None Assistance

NS SESE NS SESE NS SESE

Establishing instructional .
ObJECLIVES veveverenssananeaes 69 79 15 3 11 18
Les50f Plaffifif eeeeeeessseees 83 94 8 0 5 6
Leariifg neéw teaching methods. 37 44 44 26 15 29
Actually teaching lessons .... 82 88 9 3 5 9

Obtaining information about B B B B B B
instructional materials ...... 31 29 44 28 22 42
iNfOTrMAtion secccececescccscss 54 55 27 18 15 28
Implementing discovery/inquiry

approdach i.eeiiessesssessnssss 5l 59 37 21 9 21

Using manipulative or hands-on o B 7
materials (. ..iiiiiiiiiiaiiiss 54 63 34 18

o0

20
Maintaining equipment :i:::::ss 50 43 33 35 13 22
Working with small groups of , - - ] )
SEUENLS eeesveenscnesnenanees 58 71 32 26 6 3
Maintaining disciplifié e...... B8l 91 7 5 9 4

Articulation instruction

Maintaining live animals and ) ) B N
PLAGES eeveeeecesscecenncannes 58 70 26 16 10 15

N Values NS=1121; SESE=102.
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APPENDIX 13
PERCENT OF ALL TEACHERS INDICATING EFFECT
OF FACTORS ON SCIENCE INSTRUCTION

_ Somewhat ~ Not @
Serious of a Significant
Problem Problei : Problem
Factor L L - o

NS*  SESE NS SESE NS SESE

Belief that science iS5 168§ , , B - 7 B
important than other subjects 7 5 39 36 5. 58

Compliance with Federal , 7 B 7 ] ,

Inadequate facilities:<sczcss 26 7 42 - 34 29 60
Insufficient funds for

purchasing equipment and - o _- .
sUPpPlies sececrrriiiiiiieraas 28 15 38 34 31 51

Lack of materials for - - - __

individualizing instructionm.. 29 13 39 33 29 55

Out-of-date teaching materials 13 5 31 18 52 77

textbooks i:iicsssissisaiiscins 9 5 15 14 71 82

Lack of student interest in L

SCIENCE iceevceoecsocsocsccsooss 9 7 32 19 74

W
W

inadequate student reading B B N B B B
ADilitiESe ceecssescsnnnnnnnes 26 11 43 41 29 49
Lack of teachers interest , , B , , B
0 RCiBHCEeascassssancsaneess 4 5 30 25 62 70
Teachers inadequately , B N 7 7
prepared to teach science.... 6 5 36 27 53 67
Lack of teacher planning N B L

47 40 39

tiMeE cececscvcecerscsascananss 18 14

W
fore]
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APPENDIX 13 (Continued)

N Somewhat ~ Not a

Serious of a Significant
B Problem Prob leim Problem
Factor

NS*SESE NS SESE NS SESE

Not enough time to teach . o
subject (iiiiiiiiiiiiesisaas i5 14 33 41 50 45

Ciass sizes too large siss:ss 15 16 34 43 49 41

Difficulty in maintaining . ) N , - -
diSCipPLlifi€ecsececencensencens 5 2 2 24 68 75
Inadequate articulation of

instruction across grade ) ) S N B
LOVELS vvvseesennsoonnsonnns 9 5 40 31 45 65
Inadequate diversity of . . . N - N
science €leCtiveSeseeeseesses 8 3 29 . 16 54 81

Low enrollments in science B ) B B B B
COUTSES ooeesensnnnnccnannnns 3 3 11 14 77 84

N Values NS = 1679, SESE= 231 - B , ,
*Due to missing data NS values may be less than 100 percent.
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APPENDIX 14
PERCENT OF TEACHERS INDICATING EFFECT

OF FACTORS ON SCIENCE INSTRUCTION

. Somewhat __ Not a
Serious _of a Significant
Problem Problem Problem

Factor . - o L

E*®S*¥¥E E S E S E S E S

Belief that science is less N 7

important than other subjects 7 43 34 42 31 47 57 51 65

~ |
~
4

Compliance with Federal o

TegulaLionBseseesceesseseeese & 3 3 16 10 9 1% 69 83 88 84

NI

Inadequate facilitie........ 28 23 & 9 43 41 28 38 26 35 68 55

SUPPILi€B eeevevesnceneeaansas 29 26 9 22 36 41 20 48 30 32 71 30
Lack of materials for o S
individualizing instruction.. 30 28 5 20 39 41 21 41 28 30 74 39
Out-of-date materidls........ 16 9 &4 5 2935 13 22 51 54 82 72

EEREDOOKS »vovsvnonrnnsnnuaea 10 & & 7 1416 16 14 69 75 81 80

Lack of student imterest in o , .
BCLieNce .cscvsvssssssssssssss 320 114 2547 530 68 31 94 56

Inadequate student reading T
dbilities:::ssescesssssssssssas 16 43 6 15 43 44 24 59 36 12 70 27

inl SCIZNCSssvsessvscssaseissscs A, 1 8 3 36 19 39 13 54 77 54 84

Teachers inadequately o
prepared to teach science.... 8 2 9 2 21 25 44 12 3470 47 86

tack of teacher planning L
EIME oovvneencevanennnnanueas 21 11 11 17 39 38 47 47 34 49 42 36

cont inued
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APPENDIX 14 (Continued)

) ~omewhat ~ Not a
Serious _of a Sigrificant

Problem Problem Problem

Factor - o A . .
NS_ SESE NS SESE NS SESE
E S E S E E S E S

w
]
wn

Not enough time to teach o S - -
SUDJECE seeseecencanssassssss 19 7 1514 33 35 40 39 45 57 46 47

Ciass 5izes too large ....... 11 21 10 24 31 39 42 44 55 39 48 31

pifficulty in maintaining o
diSCIPLine.eseecensanseeasess & 8 3 1 2131 2322 7161 75 76

Inadequate articulation of
instruction across grade S o
LEVELS wvveeeennnennnnsscasss 811 3 7 36 48 2439 48 38 74 54

Inadequate diversity of - o
Scierce electives...s::...::. 810 3 & 23 41 11 20 57 48 87 77

Low enrollments in science - o
COUTBES eeeesosocssnsacssases 2 6 1t 5 621 722 7970 93 74

N Values NS Ele= 558, Sec.= 1121, SESE Ele:= 114, Sec.= 102.
#Due to missing data NS values may be less than 100 percent.
**% E= Elementary (K—6)
*%%* §= Secondary (7-12)
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APPENDIX 15

SOURCE OF INSPIRATION

Percent of Teachers

SESE K~6 SESE 7-12

-

TEAcherS s.evevecscccsscscrasssanns 78 83
Local Subject - B B
Specialists/Coordinators ..iceeevss 79 29
Local In-service Programs ::::s::::: 69 36
Journals and other )

Professional Publications ..::csssss 42 71

College COULBEE :sssssssssssascsssas 58 60

Involvement in Project B
Development iscceccccsccsssnsascssns 34 51
Meet ings of Professional . o

Organizations seeissssascssacassiniia 24 49
Principals secsececcececcsacasssans 29 17
Fed. Sponsored WOTKBHODPE «.eveeeess. 14 31
Project aUthOTB «eeeeeecessassssonns 9 13
State Department personnel eeee.... 5 15

Publishers and Sales

Teacher Union Meetings .eesescsveess 2 2

N Values K-6= 113, 7-12= 102.




APPENDIX 16
AVERAGE NUMBER OF MINUTES PER DAY SPENT
IN ELEMENTARY SCHOOL SUBJECTS¥*

Average Number of Minutes*¥* Standard Error

NS K=6 SESE K6 NS K-6 SESE K-6

Mathematics 44 50 .38  1.43
Science 20 29 .28 1.51

Social Studies 25 27 .53 1.68

Reading 86 77 1.18 4.60

*0Only teachers whc indicated they teach ome class of students were

measurements or requirements.

APPENDIX 17
SECONDARY COURSE DURATION BY PROGRAM
IN PERCENTS

Program Year Semester Quarter Other

Inquiry (N= 21)::icosecasss 71 24 0 5
Physical Sciemce (N= 20).: 80 20 0 0
Biology (N= 35)eeevevscs.. 80 9 11 0
Science/Tachnology/ ) N B )
S0ciety (N= 26)ceenecensn. 85 15 0 0
A1l SESE Secondary . N , ,
Exemplars (N= 102)........ 79 16 4 |
NS Secondary

science teachers* - , , ,
(NE1121) 0 eeneecnnccannnns 87 6 4 i

*Due to missing data values may add to less than 100 percent.




APPENDIX 18

AND THE TEACHERS

Percent Rating*

1lor 2 & or 5
K-6 7-12 RK-6 7-12

BY DATENLS eeeesosaassasecoconnnnsns 4 8 77 81
By Other EEachers seeeeescesieisces 4 5 74 82
By your school Principal eesseesses 2 3 81 84
superintendent ....cesscscsasosccas 6 14 80 60
by school board or individual

board members .iiisscscsvsavscsssnss 6 21 72 56

*]-5 likert-type scale with l=low and 5=high:




APPENDIX 19

PERCENT OF TIME SPENT BY EXEMPLARY PROGRAM TEACHERS

Hours 0 0-2 2°4 46 6-8

K=6 7-12 K=-6 7-12 K=6 7-12 K=6 7-12 K=6 7-12

Hours/day
teaching
sciefic€eeeeess

Hours/week
preparing
science
1€SBOME.eeeess

Hours/week
designed

as planning...
Hours/week
working with
other profes-

sionals planning

SCIENCE:ssss5ss

47 22

77

46

36

46

11

46

38

.1

12

20

10

18

52

13

45

11

=
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APPENDIX 20
CLASS ABILITY COMPOSITION OF CLASSES BY PROGRAM*

(IN PERCENTS)

. . Average
High Low or Mixed

Ability Ability Abilities

Inquiry (N= 21)i.cicisiecssesasss 52 0 48
Physical Science (N= 20)i::::sss 15 20 65
Biology éﬁ= 355;;;;;;;;;;.;.;... 14 0 83

Science/Technology/ -
Society (N= 26)iiiicicacscacccns 23

Qo
~
~

SESE K=6 (N= 114)0.eunveennns veee 12

W
oo
w

NS K=6 (N 558)eeceucnceccnccens 9 16 56
SESE 7-12 (N= 2102) e vencennensas 24 4 71

NS 7512 (R=11201)ceeunnnerecnnas 23 15 60

*Total percent may be less than 100 due to missing data.
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APPENDIX 21

SCIENTIFIC ATTITUDE INVENTORY
MEAN SCORES OF EXEMPLARY PROGRAM TEACHERS

BY GRADE LEVEL

Scale SESE K-6 S.D. SESE 7-12 S:D:

1A 10:4 2:3 12:1 2:1
1B 9.8 2.5 10:9 3.0
2 A 11:3 2:4 12:0 2.1

2B 11:8 2,0 11.8 2.3

f—
oo

3B 13.8 1.7 13.9

BN Lo
= >
f—
(o] o
-
N (=]
N N
\Ve] N
f—
[+, =X
.
~d ~ |
W N
O N

W
pe]

—
(=]
w
N
*

N
—
—
w
—
At =]

1 AB 20.2 3.7 23.0 4.2
2 AB 23.2 3.5 23.9 3.8
3 AB 24,0 3.4 25.0 3.5
4 AB 16.1 3.4 17:4 3:6

5 AB 22.6 3.4 24.2 3.2

A 62.5 9.9 70.2 8.8

B 65.3 7.9 68.6 9.0
cont inued
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APPENDIX 21 (Continued)

Scale SESE K-6 S.D. SESE 7-12 S:D:

Intellectual o o

(1A = 3B) 67.3 8.6 71.9 9.4
B I

Emot ional S o S .

(468 - 6B) 60.6 8.2 66.9 7.4

Total 127.8 13.9 138.8 15.3

N Values SESE K-6= 114, SESE 7-12= 102.

67



APPENDIX 22
SCIENTIFIC ATTITUDE INVENTORY
MEAN SCORES OF EXEMPLARY PROGRAM TEACHERS

BY PROGRAM

, Physical o
Scale Inquiry Science _ Biology S/T/s _
S.D. S.D. S.D. S.D.

12.1 2.1 12.3 2.1 12.0 2.2

[y
»
=
N
o
=
Qo |

11.7 2.4 10.9 2:9 10:.3 3.6

(=)
=]
[
QI
»
[¥s)
N
[,

12.4 1.7 12,1 2:1 11.7 2.4

N
B
—
NI
»
[
N
NI

12.1 2.2 11.9 1.8 11.8 3.1

N
e
[
i
.
W
NI
(=)

11.7 2.2 11.1 2.5 10.7 2.6

w
>
[
[
=
N
(o]

3B 14.0 1.2  14.3 .9 13.9 1.8 13.6 2.4

A 10.7 1.8 10.9 2.2 10.7 2.3 10.7 2.2

LTI S

2.8 6.4 4.0 6.4 2.7 7.6 2.9

--3
W
.

O

12.1 1.5 11:3 2:1  11.3 2.2

.l
0!

54 11:2 1
12.7 2.2 12.8 1.8 12.4 2.2

O

13:0 t.

wnl
o=

6 A& 13.2 1.9 12.6 2.7 12.9 2.2 ;12.5 2.6

N
[o-X

6 B 13.0 2.1 13.0 1.9 12.2 2.3  12.1

(V. 0
.
w

i AB 22.9 3.6 23.8 3.3 23.2 3.7 22.4

U
.
e |

2 AB 23.6 3.1 24.5 3.5 24.1 3.2 23.4
3 AB 25.1 3.2 25.9 2.5 25.0 3.3 24.3 4.4
18.3 3.9

(=)
(=)
~
.
[
W
NI

17.3 4.1

W
=

4 AB 16.6

24.9 23.7 3.9

N
o
~ |
N
[« 01
N
N
o
N
w
w

5 AB 24.2

68
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APPENDIX 22 (Continued)

] Physical - -
Scale Inquiry Science Biology s/t/s
S.D. S.D. S.D. S.D.

3.9 25.0 3.7 24.7 5.0

[y
L]
o
N
o
L]
o

6 AB 2¢.1
71.7 8.0 70.4 8.9 68.9 9.9

Q0|
.
—

A 70.%

7.4  68.1 7.1 67.8 12.5

~ |
L]

~d |
~J
[N
L]

(=)

B 68.3
Intellectual o
(1A = 3B) 71.6 8.1 74.2 7.1 72.2 8.3 70.1 12.4

Emot ional T o
(4A - 6B) 67.0 6.5 67.7 6.1  66.3 6.6 66.7 9.9

7 21,2

i
[N
N
.

(=23
[N
W
(=)}
.

~J

Total 138.6 12:6 141.8 11.3  138.

N valiés 21 20 35 26

63




APPENDIX 23
SCIENTIFIC ATTITUDE INVENTORY
MEAN SCORES OF SECONDARY EXEMPLARY PROGRAM TEACHERS

BY GENDER

3 A 11.0 2.2 11.1 2.6
3B 14.0 1:4 13.8 1.9

A 10:8 2.0 10:6 2.3

w
-1
[y
fury
.
~d
[y
.
O
[y
fury
.
Py
N
»
o

wn
[o-]]
et
L
.
(W% ]
ot
»
[o)]
ot
N
.
E o)
N
.
(]

2 AB 24.0 2.8 23.9 4.0

3.3 17.8 3.8

-
[
[+~ H
ot
o
w

3.0

[V, ]I
b
o
N
!
.

(=}
N
(73]
.

o
(#L])
.

w

AB 26.5 3.3 _ 24,7 4.1
A 70.9 7.2 69:6 9.8

B 69.0 . 6.4 68 .4 9.6
cont inued
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APPENDIX 23 (Continued)

Scale

Female S.D. Male

Intellectual
(1A - 3B)

Emot fonal
(4& - 6B)

Total

71.8 6.8 70,7

68.0 5:5 66:3

139:9 10:7 138.0

N Values Female=

36, Male= 81;

71
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APPENDIX 24

USE OF VARIOUS TECHNIQUES IN TEACHING

ELEMENTARY SCIENCE

Less Than At Least At Least Just
o Once A Once A Once A About
Never Month Month Week Daily

NS SESE NS SESE NS SESE NS SESE NS SESE

Lecture iiiissssssasias 23 29 5 7 11 19 32 31 20 18

7 4 35 26 48 70

(=3

Discussion .:esse:::2:5 1 O 2

Student EéﬁéfEéiﬁEéjééE 16 13 23 33 30 12 16 6 6

Lo
o

Library work eeeeeees.. 32 21 26 46 22 2 12 8 1 2

Students working at L S -
chalkboard eeeeveee... 36 39 2% 34 16 13 12 11 3 .3

Individual assignments. 21 15 16 19 24 26 20 27 9 14
Students use hands-on

manipulative or lab o N o ) o o o
materials s.iscsesesssss 12 0 17 1 24 10 28 32 9 57
Televised instruction.: 67 65 10 23 3 9 9 3 0 O0
Programmed instruction: 72 74 8 14 3 5 3 6 1 2

Computer—assisted
instruction .........:: 88 78 1 17 0 2 0 & 0 0

<

Tests OF QUiZZES <.e.e. 26 17 14 26 33 46 18 12 0

N
M~
—

=

6

[P

CONELACEB eessveesssneas 77 68 6 22

Wi
w
—
—

21

~ |

Simulations .eeeveesss. 53 39 22 3%
Field trips, excursions 23 11 59 69 8 18 1 1 0 2
Guest speakers ..:..... 54 20 3¢ 69 1 9 1 2 6 1
Teacher demonstrations. 5 2 18 20 33 3% 27 35 9 13

N Valoes NS= 558, SESE= 1l4.
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APPENDIX 25
USE OF VARIOUS TECHNIQUES IN TEACHING
SECONDARY SCIENCE
Less Than At Least At Least Just
Once A Once A - Once A About
Never Month Month Week Daily

NS SESE NS SESE NS SESE NS SESE NS SESE

17 46 53 36 21

~.

u"..:ti.ii'é s s 00 s0ss 00808000 ﬁ .} ﬁ 3

JiBCUSEION evseseesesas 1 0 2 4 36 41 54 49

v
o

Student reports/project 11 9 40 32 25 26 17 26 4 8
Library work <e.eccoe.s 20 20 53 36 18 18 5 21 1 &

Students workinz &r o - - o
chalkboard eeescesessss 36 47 35 23 17 21 9 9 1 1

Individual assignments 10 6 23 20 17 8 22 31 24 34
Students use hands-on

manipulative or lab - - o - L R
materidls sssssssssssss 3 1 11 1 18 9 49 56 18 33
felevised imstruction . 71 41 17 31 8 22 2 5 6 0
Programmed instruction. 68 63 19 21 6 10 i 6 4 1

Comptter—assisted - - -
INBLTUCLION <osecesasss 92 57 5 32 i &

o
P
o
(]

Tests or quizzes sceese 2 9 3 1 29 40 58 45 5 5

N
[
—
Eod

CONETactBoescoccsasacass 80 73 11 15 3 7

w
~
(=]
[
(% 1
o
—

Sifiilations :s:ss:s0005 73 45 19 33

w
~
Qo
oo |
o
—

Field trips,; excursions 41 28 52 56

[
(=)
\0
(=3
[
o
(=)

Guest speakers -s:::::2: 52 26 44 54

Teacher demonstrations 2 6 15 22 38 41 36 22 6 9
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APPENDIX 26
USE OF AUDIOVISUAL AIDS IN ELEMENTARY CLASSES

(IN PERCENTS)

o Needed  Less Than At Least At Least
Not  But Not ~ Once  Onmce  Once -
Needed Available A Month A Month A Week

NS SESE NS SESE NS SESE NS SESE NS SESE

46 16 21

W
o o]

Films siiisecssssscss

o\
o]

10 3 025 21
Filmstrips s:icsisssis 5 10 9 2 32 29 34 38 13 21

19 36 5 17 1 2

QO

Film loops ssssssssss 39 36 22

W
N
N
w
w
—
Q
N
N
[=))
—
Q

TADES ciiseerssiseess 36 33 16

(o)W1
N
o
£
Q
+
—
w
—
w

S1i65 veueneennenees 33 35 22
RECOTAE svsenvecesens 34 56 19 6 23 28 10 10 5 1
Overhead projectors . 20 16 & 1 39 26 18 31 10 27
Standard TV eeeeeee.. 52 65 13 5 14 26 5 3 7 3
Closed citciit TV ... 62 79 16 10 6 10 2 1 2 0

Videotape recorder/ - - - B o
player .reeieesssesss 54 54 16 17 12 17 5 10 3 3

N Values NS= 558, SESE= 114,
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APPENDIX 27
USE OF AUDIOVISUAL AIDC IN SECONDARY CLASSES

(IN PERCENTS)

Needed Less Than At Least At Least
Not But Not Once Once Once
Needed Available A Month A Month A Week

NS SESE NS SESE NS SESE NS SE

FilBig voveveceneneees & 6 7 10 27 26 49 45 16 13

FilMBELiPs eeeeeeesss 11 15 6 2 33 30 37 40 12 12
Filth 1OOPS eeesevssss 35 51 23 3 23 26 12 15 2 6
TEPES eeeececeseavass 46 32 12 1 27 '35 9 16 2 16
Slides secececcccasss 29 13 16 4 36 33 13 31 2 19
Records -:::::.::0:22 55 67 8 0 25 26 9 6 1 : i

Overhead projectors . 17 10 2 0 26 19 26 22 27 560

(%}
(=]
[#%)

Standard TV :sessssss 71775 11 4 10 15 4

W
L
—
W

Closed circuit TV ::: 66 69 17 11 11 11

Videotape recorder/ o
PLAYEL weveeseenenees 55 22

—
~ |
—
(o=
—
[o«]
£
w
~
—
(o]
—
(o))

N values NS= 1121, SESE= 102.

~J
W
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APPENDIX 28

USE OF EQUIPMENT AND SUPPLIES IN ELEMENTARY CLASSES

T Needed  Use Less Uss between Use Wore
_ Not ‘But Not Than 10 10 and 50 Than 50
Needed Available Days Days Days
NS SESE NS SESE NS SESE NS ESESE NS SESE

Hand-held calculaters 65 60 17 10 4 17 1 9 1 &
Microscopes :::sss.:. 23 21 24 7 .29 33 12 32 17

29 12 7 18 3 &4 )

[,
wi

Cameras ss:ssss0sssss 97

Models (e.g., the

solar system, parts : ) L L S

of organisms; etc:) : 18 10 26 6 19 23 20 49 6 12
Games and puzzies :;:: 15 14 25 4 19 39 23 24 9 19
Magnifying glass .... 7 & 14 10 36 20 23 54 13 21
Meter sticks, rulers 13 7 11 0 26 24 29 46 17 23
Balance; scale e..... 23 11 18 2 26 38 16 42 8 8
Batteries, bulbs .... 28 38 17 © 27 16 14 40 4 6
Magnets .eeieeseseses 12 25 10 1 40 20 19 47 10 -7
ROCKS sesescsesesesss 13 27 9 2 34 12 23 49 12 12
Living plants :..:... 6 i1 7 2 18 9 34 42 28 37

Livicg animals ss::.: 16 17 14 6 22 10 22 36 17 31

N values NS =558, SESE=114.
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APPENDIX 29

USE OF EQUIPMENT AND SUPPLIES IN SECONDARY CLASSES

o Needed  Use Less Use between Use More
_ Not ‘But Not Than 10 10 and 50 Than 50
Needed Available Days Days Days

NS SESE NS SESE NS SESE NS SESE NS SESE

Hand-held calculators 57 28 16 13 7 26 5 15 12 18

Microscopes s:sssssss 32 27 & 0 17 24 34 44 10 6
Cameras s:::::s::2::s 61 62 i8 9 9 12 4 5 3 2

Models (e.g:; the
solar system, parts

of organisms; etc:) « 16 26 12 & 25 31 32 30 12 9

(-
N
(O3]
—

Games and puzzles ... 36 38 14 4 32 42 12

~ |

Magnifying glass :::: 19 40 3 3 46 38 24 10 6
Meter sticks; rulers 9 9 2 0 27 19 39 57 21 15
Balance; scalé ...... 9 18 2 1 32 29 35 32 18 19
Batteries; bulbs .... 34 &2 4 1 31 24 21 22 8 10

MEDELE oeeeeseesssss &L 56 3 0 39 31 9. 7 6 5

[, ]]
N

ROCKS s.eiecevccsnsss 57 54 3 1 18 33 15 9
Living plants .....s. 39 34 5 3 16 15 27 34 10 13

Living animals ss:::: 45 46 "7 &4 18 17 19 25 8 12

N valoes NS=1121, SESE=102.




APPENDIX 30
USE OF SELECTED FACILITIES AND EQUIPMENT

IN ELEMENTARY SCIENCE CLASSES

, Needed Used
_ Not _ But Not by
Needed Available class

NS SESE NS SESE NS SESE

Computer or computer - -
termingals ...ccceceea 82 59 6 22 1 19

Greenhouse ;;;;;;;;;; 50 66 34 18 6 16

|
I
=]
W
wn

Telescope .ssss:s:0sss 51 53 32 13

[= B
P
N
=
H.
o
Q!
E‘
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
-~
[
o
~
(-
s
Pt
w
[y
N

E
[
o)
53
=
mn
o
w
cr
o
(a3
okl
]
a
.
.
.
»
P
oo
w
N
w
N
[y
O
0
W
(=]

MiCTOBCOPEB: sevevns .. 23 21 2% 7 28 72
CAMETLaE . eeeacecennens 57 65 22 12 9 23

MOdEl18.neness veees.es 18 10 26 6 46 B84

N vValues NS= 558, SESE= 114

78
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APPENDIX 31
USE OF SELECTED FACILITIES AND EQUIPMENT

IN SECONDARY SCIENCE CLASSES

Needed Used

_ Not But Not by
Needed Available class

%S SESE NS SESE NS SESE

.. 78 34 15 20 5 46
Greenhouse s:::sss:5: 50 50 36 26 11 2%
Telescope :ssss:sa0ss 63 72 21 8 16 20

Darkroom ssssssvsssss 14 76 13 7 11 18
Weather Station s.... 65 63 23 11 11 26

N Values Ns= 1121, SESE= 102

APPENDIX 32

METRIC CONCEPTS TREATMENT BY GRADE LEVEL FOR A SELECTED CLASS*

Percent of Teachers
=3 NS 7-12  SESE 7-12

Use of Metric Concepts NS K-6 §
(N= 558) (

K- 7-1
14) (N= 1121) (N= 102)

Not Used 37 - 22 8 4
Special Metric Umit Only 21 8 10 2

Special Hetric Umit and N - B 7
Used Throughout Course 16 23 42 36
Introduced as Needed 20 46 37 57

*Due tc missing data percents may be less tham 100 percents




APPENDIX 33

PERCENT OF TEACHERS INDICATING

THAT IMPROVEMENT 1S NEEDED IN SPECIFIED AREAS

Avaitability of tab
assistants or para- ! .
professional help :.... 30 12 43 112 2 6 819

Not Rele~ o
_vant to Very Satis—
This class Good factory
NS SESE NS SESE NS  SESE
E S E3 ES ES E S E 8§
Facilities-building and | [ o
classtoom fixtures .... 13 1 3 1| 10 25 30 49| 34 34 49 31
_ : . i I
Equipment-noriconsumable, l I
novperishable items such ! |
as microsccpes, scales, | |
@tCiissssscsssssssssas: 10 1 3 2§ 11 24 40 44| 23 36 42 35
I I
Supplles-materxais that | |
must continually be f I
reptenished such as ] f
chemicals, dry cells; ? |
glassware, duplicating = . _ | . __ |
masters, etcs.sssssessa 14 2 5 2] 10 30 51 451 21 41 32 41
. | l
Money to buy supplies | 1 |
on a day-to—day basis 14 525 3| 513 22 26| 18 29 28 31|
] . l l
Storage space for __ B o
equipment and supplies 6 0 5 2| 8 2519 37% 34 33 45 38
) o l
Space avzilable for ] N R L
classroom preparation 5 0 1 1| 16 26 26 43| 37 38 48 35
| |
Spaces for small ) I O
groups to work ..s..ss. 5 2 0 2] 9 15 20 33| 35 30 45 28
i I
| [
|
I

9 13 25 19] 52 67 23

N Values NS Ele.=558 Sec.=1121;, SESE Ele.=113 Sec.=102.

80
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APPENDIX 34
ELEMENTARY TEACHERS®
BATINGS OF THE USEFULNESS OF A NUMBER OF SOURCES

OF INFORMATION ABOUT NEW DEVELOPMENTS IN EDUCATION

'Percent of Teachers*

_ Not_ Somewhat Very
Useful Usefil Ugeful

NS *% SESE¥** NS  SESE NS  SESE

Teachers 5 4 38 38 57 58
Principals 14 23 56 60 27 17

Local Subject - _ - , ' >
Specialists/Coordinators 26 5 45 28 25 66

(h N
[=))

State Department personnel 61 67 30 26
College Courses 8 3 53 43 35 54
tacal Ip-service Programs 9 4 48 29 38 67
¢=i. Sponsored Workshops 29 30 37 39 21 30
Teacher Union Meetings 37 70 29 26 4 4
Meetings of Professional ] 3 N B ‘
Organizations 28 27 46 45 19 28
Journals and other - , L -

Professional Publications 17 1 32 47 42 52
Fublishers and Sales - B B , ,
Representat ives 28 44 56 52 12 4

*Due to missing data NS values may be less than 100 percent.
**NS N value= 558
*%**SESE N value= 114




APPENDIX 35

SECONDARY TEACHERS”

RATINGS OF THE USEFULNESS OF A NUMBER OF SOURCES

OF INFORMATION ABOUT NEW DEVELOPMENTS IN EDUCATION

77

Not

Useful

Percent of Teachers¥*

Somewhat
mewi

NS *% SESE*** NS

SESE

NS

SESE

Teachers

Principals

Loczl Subject
Specialists/Coordinators
State Department personnel
College Courses

Tocal In~service Programs
Fed: Sponsored Workshops
Teacher Union Meetings

Meetings of Professional
Organizations

Journals and other
Professional Publications
Publishers and Sales

Representatives

45

48

32

42

47
42
34
26
45

55

30

46

37
30
47
48

38

15
31
24

52

45

11

14

5

*Dile to missing data NS values may be less tham 100 percent.

**NS N value= 1121

***SESE N walue= 102
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APPENDIX 36

TOP TRREE JOURNALS FOUND HELPFUL

IN TEACHING SCIENCE BY

PROGRAM

Percent selecting

Science a8 Inquiry (N= 17)
iﬁéfééiéﬁéé—iéééﬁéf

The $cientifiec American
The Physics Teacher

Physical Science (N=12)

The Science Teacher
The Physics Teacher
Discover

Biology (N=29)

The American Biology Teacher
Sciengifigiﬁmgrigan

The Science Teacher

The §é§éﬁéé—§é§€§é%
Science 82

35
18
12

33
17

=N W
L = N

15
10




APPENDIX 37

JOURNALS HELPFUL IN TEACHING SCIENCE BY GRADE LEVEL

Elemeritdary Tedcher Selection by Percent

Science & Children 55

Ranger Rick 15

Worid 6

National Geographic

4
4

Secondary Teacher Selection by Percent

The Scien  Teacher 18

The American Biology Teacher 16

Scientific American 14

- gg 5

The Physics Teacher 7

Scierice 6

Science & Children 3

Chemistry Education 3

N Values SESE Elementary= 51; SESE Secondary= 90.

84




APPENDIX 38

PERCENT OF KE. TEACHERS ATTENDING VARIOUS NSF INSTITUTES

*NS . i2 SESE K-12 SESE K-6 SESE 7-12

Academic Year Institutes 3 15 2 13
Administrators Conferences ) 0 0 0

4 15

N
>
\Di

Cooperative College-School Programs 2

~4
&
b
[
4
o)}

Inservice Institutes

(S0
w

Resource Personnel Workshops 1 8
Summer Institutes 15 54 8 46
Leadership Development Projects 2 12 4 8

10 17

—
N
~

School System Projects

14 22

w1
W
oy

Teacher Centered Projects

ol
[V
b
-

Chautauqua Short Courses

1667 216 114 162

N Value ] .
*NS R=6 a  ,-!” not available.
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APPEN; (x 39
ELEMENTARY SCIENCE TEACHERS® EXPERIENCE

WITH SELECTED CURRICULUM MATERIALS

S Have Never  But Not Have Used
Elementary Science Seen Bsed in Teaching

Have Seen I
| Using
Presently

|

o o o

NS SESE NS SESE NS SESE | NS SESE
-k

BSCS Ele. Science Project... 76 69 17 23 >1 8 0 6
Conceptually Oriented Pro-

Science (COPES).vseeees... 80 80 13 17 51 4 0 2

Elementary Science Study - ) -
101:1: [ T & 27 15 11 72

~~3
w
~J.

Environmental Studies for - B , , - -

Urban Youth (ESSENSE).... 89 95 3 4 1 2 > >l
Buwan Sciences Program (BSCS)80 78 11 17 2 6 > >1
Individualized Science (IS). 73 74 18 1 2 5 0 4
MINNEMAST Minn: School Math

and Science Teaching o B 3 ] )
Projectescassscasscsaaana: 718 77 14 21 )] 2 0 2

Science-A Process Approact. o -
(SAPA).:iiciciosiseisesss 61 49 20 17 12 3¢

]
E )
~4
—
0

Science Curriculum Improve- _ - - S
ment Study (SCIS)e.ee.e... 57 22 21 16 16 62 12 50
Science Explorations for the -
FULUTE%uusseeeensnennenss 80 97 10

W
N
(=N
[=]
[=]

Unified Scierice and Math
for Ele. Schools (USMES). 85

o
-o
~i
~i
N
g
o
w

University of Illinois - 7 B 7 7 7 B
Astronomy Program........ 92 97 1 2 1 1 1 >1

Percent indicatirg present use of these materials. 24 76

*Fictitious curriculum materisl; added as s validity check.
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APPENDIX 40
SECONDARY SCIENCE TEACEERS”~ EXPERIENCE
WITH SELEGTUD CURRICULWM MATERIALS

~ Have Seen S
L Have Never  But Not ‘Have Used | Using
Secondary Science Seen Used in Teaching| Presently
l

NS SESE NS SESE KS SHSE | NS SESE
H

Biological Science: an
Ecological Approach N o - - o
(BSCS GLEEi)aeesssscaeess 30 1% 47 39 23 45 11 14

Biological Science: An
Inquiry into Life - o - B ,
(BSCS YelloW).aeocoaesaas 29 16 47 50 24 31 9 9
to Man (BSCS Blue)::sssss 33 15 53 55 14 30 & 8

Biological Science: Inter- - .
action of Exp. and Ideas. 69 50 27 30 4 18 1 4

Biological Science: Me Now.. 86 75 13 22 1 2 A 1

Biological Science: Me and ! S _ : _ )
My Environment:iisssseszes 79 68 19 28 2 4 7 1

Biological Sciemce: Patéeras _ o -
and ProcesseBsssiisssseee 4 29 32 46 14 2& 2 3

Riomedical Imterdisciplimas. o L o
Curriculum Projecte..-eee. 89 91 10 9 0o 0 6 0

Chemical Bond Approach (CBA) 65 58 31 39 4 3 10

Chemical Education Materiils o -
Study (CHEM Study)...ce.es 52 25 38 50 10 7% 4

“~d

Environmental Studies for o L ] :
Urban Youth (ESSENCE):.... 90 91 10 9 0 0 0 0

Human Sciences Pragie= (BSES) 73 65 35 33 2 2 0 o0

51 L
cor tinzed

N

Huntington Il..isessesss:ess 96 89 3 9 st

87
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APPENDIX 40 (Continued)

Have Seen o

, Have Never But Not  Have Used | Using _
Secondary Science Seen Used in Teaching] Presently

o . I R
NS SESE NS SESE NS SESE | NS SESE

Individualized Science o . L ) . ] o
Instruct. Systems (ISIS). 59 23 34 50 7 23 1 12
Intro. Physical Science (IPS) 32 16 41 48 27 33 8 8
Earth Science Curriculum - N o B B
Project (ESCP)iciciiciia: 47 32 35 38 17 26 8 11
Outdoor Biology Instructional B
Strategies (OBIS):....... 89 68 9 17 2 14 1 4
Physical Science II (PSII).. 65 55 32 35 3 8 1 3
Physical Science Study - ) : - - _
Committee Physics (PSS€). 56 29 34 45 10 26 2 3
Intermediate Science - o o o o _ o
Curriculam Study (18€8).. 60 45 27 37 13 18 7 10
Troject Physics Course o _ . N . ) .
(Harvard)eveeeeossessoess 62 39 29 33 9 18 6 2
Sbiéhc¢ hxploratlons for the o B ) ) ) 3
Future®....ce0ceeeeecacaas 90 93 9 7 1 ¢ B 0
Techno logy-People—Environment ) o ) ) B )
(ECCP)eiiviseiciiioacacas 86 78 9 15 1 7 0 1
The Man-Made World (ECCP):.. 86 69 12 19 2 12 0o 0
Time, Space and Matter: Sec: ) L B} .
urncol Science Project.s.s 71 65 24 23 5 i1 1 i
Jniversity of Illinois - . - _ _ )
Astronomy Pregrams.iii.s. 95 89 3 5 z 5 i 1
Percent indicating present use uf these materials. 43 60

N Values NS= 1121, SESE= 102, )
*Fictitious curriccium material; added as 4 va11d1ty check.
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APPENDIX 41

PFRCENT OF TEACHERS RECEIVING INFORMATION

ABOUT CURRICULUN MATERIALS FROM DIFFERENT SOURCES, BY GRADE LEVEL*

Source NS K-6 SESE K-6 NS 7-12 SESE 7-12
Teachers 66 57 64 72
Principals 33 i8 10 4
Local Subject g .
Specialists/Coordinators 31 75 22 37
State Department personnel 2 5 3 9
College Courses 57 41 54 41
Local Inservice Programs 40 57 19 29
Fed. Sponsored Workshops 8 11 21 32
Teacher Union Meetings 0 0 2 1
Meetings of Professional B , B B
Organizations 12 6. 15 33
Journals - . .ther - B B B
Proferiiou. . Publications 25 14 27 4%
Iivlishers and Sales 3 ) B
Reépresentatives 25 4 39 36
Prcject Authors 3 13 15
Involvement in : - - ; .
Project development 5. 12 g 20

N Value= 270 114 g1 102

%*Percentages based on teachers who spacified one set of =u+-i.ulum

material with which they were most familiar.
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